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The advantages of not buying 


x-ray equipment from a fat cat. 


Tsk, Tsk. Our giant manu- 
facturers have developed a 
touch of corporate corpulence. 
Often more sensitive to their 
own bureaucratic needs than 
to the needs of their customers. 
Often innovative only in terms 
of extra bulk and extra expense. 

AMRAD offers you another 
alternative — one of extra value. 
With a superb line of x-ray 
equipment built entirely under 
one roof, entirely in the U.S. 

With a design approach s 
that pays attention 
to such things as 
minimum space, 
plug-in installation 
and extra operator 


conveniences. With ingenious 
options that let you add mam- 
mographic and tomographic 
capabilities to a basic radio- 
graphic room — at a fraction 
of the usual cost. 

That alternative has proved 
so popular, that AMRAD is 
no longer a little x-ray company 
— but it's still a lean x-ray 
company. About 500 units are 
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now installed and functioning 
flawlessly. The AMRAD line 
is expanding rapidly. Now with 
a remarkable new fluoroscopic 
room that’s going to set another 
new standard in the industry. 
It’s something you should know 
more about. 

Before you buy any more 
equipment from a fat cat. 


AMERICAN RADIOLOGI 
SYSTEMS, Inc. 
2055 N. Janice Ave. 
Melrose Park, Ill. 60160 
(312) 865-2600 
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See our New Automatic 
Film Conveyor-to-Processor 
at RSNA, Chicago, Booth 2218 


SYBRON Liebel-Flarsheim 


l 


When handling exposed x-ray film, care must be allows transport of the film under ideal conditions. 
taken to assure the original integrity of the exposed No pulleys, rollers or vacuum devices are present to 
film. That's why we decided not to “handle” the introduce erroneous information to the exposed film. 
film in our new Conveyor for use with the Ultra- - The Conveyor System is available in two configura- 
rad System for chest radiography. @ How > tions for convenient addition to your Ultrarad Sys- 
can film be moved without handling it? This tem for chest radiography. M We would like to 
equestion kept the boys in the back room busy tell you more about our new Conveyor. For a free 
for awhile, but, according to them, the an- copy of our new Ultrarad brochure, contact 
swer was simple. Gravity — drop the ex- your local x-ray supplier or write direct. M 
posed film into a "bucket", mechanically Hemember...it's just a drop in the bucket. 
transport the "bucket" from the Ultrarad 
to the Processor" and gravity drop the 

film from the "bucket" into the Pro- 
cessor. This method of handling 
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redi-FLOW puts convenience on tap- 
with four studies from one source. 


Now~—a presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 

esophageal upper G.I. routine enema air contrast enema 
Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use—with simple dilution directions for each type of study (no blender needed). 


Produces consistent, uniform, coating in all radiological examinations, including 
excellent readings in post-evacuation films. 


Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to = 


— 

facilitate refrigeration for later use. . VI s 
i i 1 s -fed-FLOW. 7 

All-purpose Suspension redi-Flow (barium sulfate 100% W/V). au UR ERR 





Simplifying without compromising 


FLOW PHARMACEUTICALS, INC. 


Palo Alto, CA. 94303 
: 
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Guidelines for Authors 


The American Journal of Roentgenology publishes 
original and timely contributions to the advancement of 
radiologic diagnosis and treatment. Although the content is 
predominantly clinical in origin, laboratory investigations 
are accepted when their relevance to clinical practice is 
demonstrable. Contributions are reviewed by two outside 
consultants and are accepted on condition that they are 
submitted only to this Journal and that they will not be re- 
printed or translated without consent of the Editor. State- 
ments within an article are the responsibility of the authors 
and not the Journal or its publisher. 

Address all manuscripts and correspondence to the 
Editor, Dr. Melvin M. Figley, 403 Pacific National Bank 
Building, 4545 15th Avenue N.E., Seattle, Washington 
98105. 


Manuscript Form 


Manuscripts should be typed double-spaced throughout, 
including references, tables, and footnotes. Tables, foot- 
notes, and figure legends should be on separate sheets, and 
a separate title page should be provided. In addition to the 
original typewritten copy, a duplicate copy complete with 
figures, tables, and references is required. 

Figures should be submitted as 5" x 7" glossy prints, un- 
trimmed and unmounted. Identifying information (author 
name, figure number, and indication of the top of the figure) 
Should be attached to the back of each figure with a 
gummed label. Line illustrations and graphs should be 
drawn in black ink on white background. Labels on all 
figures should be of professional quality and sufficiently 
large to be easily read when reduced in size. 

References should be cited in the text by number (e.g., 
[3, 4]). The bibliography should be arranged in the nu- 
merical order that references are cited in the text and typed 
double-spaced throughout. Data for each reference should 
be arranged according to the uniform style on bibliographic 
citations adopted by many biomedical journals. Abbrevia- 
tions for titles of medical periodicals should conform to 
those published in /ndex Medicus. Examples: 


1. Miller RE, Chernish SM, Skucas J, Rosenak BD, Rodda 
BE: Hypotonic roentgenography with oe Am J 
Roentgenol 121 :264—274, 1974 

2. Boijsen E: Superior mesenteric angiography, in Angiog- 
raphy, edited by Abrams H, Boston, Little, Brown, 1971, 
pp 1091-1119 


Organization 


Title page. Titles should be brief and specific. Include full 
names and addresses of all authors and acknowledgment of 
grant support when appropriate. 

Abstract. A description of the purpose, methods, results, 
and conclusions of the study is required. It should be in- 
formative to a reader who has not read the text of the article. * 

Key indexing words. Five to 10 words or short phrases 
should be supplied to enable cross-indexing of the article. 

Introduction. Clearly state the purpose of the investiga- 
tion including necessary background facts. 

Materials and methods. Describe the protocol clearly so 
that an experienced worker can understand what was done. 
Use standard abbreviations as presented in the Council of 
Biology Editors Style Manual, 3d edition. 

Results. Present results in logical sequence. 

Discussion. Interpret the results to lend meaning and 
importance to the observations. If hypotheses and specula- 
tion are included, they must be labeled as such. When re- 
sults differ from those of previous investigators, an attempt 
should be made to explain the discrepancy. 

References. Only include those references which pro- 
vide adequate background and present fairly any opposing 
evidertce and concepts. Accuracy of reference data is the 
responsibility of the author. 

Legends. Legends should be brief but should provide 
sufficient description to interpret the figure. 


Special Communications 
e 


Case Reports. Concise case reports are accepted if they - 
present unusual experiences that are medically important 
and educational. Clarity and brevity are essential. 

Technical notes. Brief descriptions of new techniques or 
significant modifications of older ones which are directly 
applicable to clinical practice will be accepted. 

Letters to the Editor. Letters should be limited to between 
250 and 500 words. Criticism of published articles should 
be objective and constructive. Letters may also. discuss 
matters of general interest to radiologists. 


Proofs and Reprints 


Galley proofs will be sent for correction of errors. T.he 
corrected proof, copy-edited manuscript, and the reprint 
order should be returned directly to the Editor. If the author 
fails to return proof by the date specified, it may be neces- 
sary to publish without the author's approval. 


Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose." No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 


the nursing staff at the hospital. 
*References available on request. 


One step -One dose One bottle 


-PREP Liqui 


(standardized extract of senna frui 


o prep the bowel for radiograph 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


yRISRT 1971, GRAY PHARMACEUTICAL CO. /NORWALK, CONN, 06856 86374 124473 














The EMI-Scanner System has been installed in 
hundreds of institutions across the United States 


and Canada; an unrivaled record of 
acceptance which EMI Medical has 
matched with an expansive network 
of locally-based service engineers. 
The world's largest corps of trained 
and experienced CT service engi- 
neers are on-the-job to meet both 
routine and émergency maintenance 
needs of our client institutions. At 
ourheadquarters, EMI Medical main- 
‘tains a working facility for analyzing 
all aspects of system performance. 


Aservice |. 
engineer almost. 
everywhere . 


First in CT 
maintenance 
services 


EMI GS. Ld 
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Universal acceptance of the EMI-Scanner means we have 


S 


Inventories of key replacement parts are main- 
tained at our headquarters, regional offices, and 


nationwide parts depots. Both the 
EMI-Scanner CT 1010 Advanced 
Neuro C.T. System and the EMI- 
Scanner CT 5005 Advanced General 
Diagnostic C.T. System are warranted 
for 12 months. Extended coverage 
is available through EMI Medical 
Service Contracts. Our service team 
is the most experienced in the world 
in preventing scanner system down- 
time." For more information, call us 
or write. 


3605 Woodhead Drive, Northbrook, Illinois 60062 Telephone: (312) 564-2000 ? i 
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NORTHWICK PK HOSPITAL 





Scan taken through the 1st lumbar vertebra. Note the liver, spleen, kidneys, aorta, 
superior mesenteric artery, stomach, pancreas, inferior vena cava, and right renal vein. 


€-217 


Superior diagnostic information in every EMI-SCAN: 


" — A bright 
Window 


The picture you see above is a reproduction of an 
EMI-SCAN. The EMI-Scanner CT5005 Advanced 


General Diagnostic C.T. System 
(cranium and body scanner) results 
in pictures composed of more than 
300,000 X-ray. readings. The CT5005 
differentiates between tissue densi- 
ties that'can vary by as little as one 
unit in 2000. In addition to resolving 
picture elements 0.75 mm x 0.75 mm 
in area, the EMI-Scanner CT5005 
high-resolution option provides a 
special clinician's Diagnostic View- 
ing Console that enables any section 


2 





at LI 


This special vi 


First in CT- 
Imaging, 
worldwide 


of the total scan picture to be enlarged four times. 


ewing facility may be operated com- 
pletely independently of the in-use 
status of the main installation—either 
at the scanner site or a remote loca- 
tion. Additional diagnostic display 
and data processing options are pro- 
vided to meet specific clinical needs. 
The EMI-Scanner is unexcelled in 
accuracy, resolution, and cfinical ver- 
satility. It is unrivaled in, clinical ac- 
ceptance and use, worldwide. There 
Is no brighter diagnostic window. For 
more information, call us or write. 


3605 Woodhead Drive Northbrook, Illinois 60062 Telephone: (312) 564-2000 
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Xonics Electron 





Introducing 





 XERG Mammography 


It’s here. It works. It’s ready to order. 


Si 


by Xonics. 


The mammography system you've 
been waiting for is here. XERG by 
Xonics combines everything you want 
in a mammography system—high 
resolution, lowest exposure levels, 
revolutionary new convenience and 
serviceability—all in one complete 
system. 

Only the XERG Mammography 
system can deliver high-resolution 
mammograms (20 line pairs per mil- 





limeter) at incident exposure levels of 
less than 150 mR. 

We manufacture the entire sys- 
tem—from micro-focus x-ray tube to 
the image receptor. And your Xonics/ 
otandard dealer services the entire 
unit. 

Contact your local Xonics/Stand- 
ard dealer for details, or write us 
directly for information on ordering 
the XERG Mammographic System. 


Some Xonics/Standard distribution areas are available. 
We invite your inquiry. 








K NCS 


INCORPORATED 


2495 Pembroke Avenue - Hoffman Estates, IL 60195 
Telephone (312) 884-0084 


© 1976 XONICS4NC. 
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The many 
applications of 
Renografin-60 


Diatrizoate Meglumine and 
Diatrizoate Sodium Injection 
AE. 











Count them: 


1. Drip infusion pyelography 
2. Excretion urography (direct I.V.) 
3. Peripheral arteriography 
4. Venography 
5. Cholangiography—operative, T-tube!, 
` and percutaneous transhepatic 
6. 5plenoportography 
7..Arthrography 
8. Discography 
9. Cerebral angiography 


T depicted 


SQUIBB’ 





*For dosage and administration recommendations, 
see package insert. 





The reason is clear™ esse fe 


ORMATION 


SEE INSERT FOR INDICATIONS 
AND DOSAGE INF | 
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Please see following page for brief summary. 


RENOGRAFIN®-60 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


CONTRAINDICATIONS: Contraindicated in persons hypersensitive to salts 
of diatrizoic acid. Urography is contraindicated in patients with anuria. A 
prothrombin time below 50% and evidence of coagulation defects are 
contraindications to percutaneous transhepatic cholangiography and 
splenoportography. When splenectomy is contraindicated, splenopor- 
tography should not be performed since complications of the procedure 
make splenectomy necessary at times. Significant thrombocytopenia and 
any condition which may increase the possibility of splenic rupture are 
contraindications to splenoportography. Arthrography is contraindicated 
if infection is present in or near the joint. Discography is contraindicated if 
there is infection or open injury near the region to be examined. 
WARNINGS: A definite risk exists with the use of contrast agents in 
excretion urography in patients with multiple myeloma. There has been 
anuria with progressive uremia, renal failure and death. This risk of the 
procedure in these patients is not a contraindication; however, partial 
dehydration in preparation for study is not recommended since it may 
predispose for precipitation of myeloma protein in renal tubules. No 
therapy, including dialysis, has been successful in reversing this ef- 
fect. Myeloma should be considered in persons over 40 before under- 
taking urographic procedures. 

In cases of known or suspected pheochromocytoma, if the physician feels 
that the possible benefits outweigh the considered risks, radiopaque mate- 
rials should be administered with extreme caution; however, an absolute 
minimum of material should be injected, the blood pressure should be 
assessed throughout the procedure, and measures for treating a hyperten- 
sive crisis should be available. 

Contrast media may promote sickling in homozygous individuals when 
injected |.V. or intra-arterially. Although a history of sensitivity to iodine per se 
or to other contrast media is not an absolute contraindication, administration 
of diatrizoate requires extreme caution in such cases. Perform thyroid func- 
tion tests prior to administration of this preparation since iodine-containing 
contrast agents may alter the test results. Avoid accidental introduction of 
this preparation into the subarachnoid space since even small amounts may 
produce convulsions and possible fatal reactions. 

Perform cerebral angiography with special caution in extreme age, poor 
clinical condition, advanced arteriosclerosis, severe arterial hypertension, 
cardiac decompensation, recent cerebral embolism, or thrombosis. Per- 
form urography with extreme caution in persons with severe concomitant 
hepatic and renal disease. 

Usage in Pregnancy: This preparation should be used in pregnant pa- 
tients only when the physician deems its use essential to the welfare of the 
patient since safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast agents 
should be performed under the direction of personnel with prerequisite 
training and a thorough knowledge of the particular procedure. Appropriate 
facilities should be available for coping with situations which may arise as a 
result of the procedure and for emergency treatment of severe reactions to 
the contrast agent itself, competent personnel and emergency facilities 
should be available for at least 30 to 60 minutes after I. V. administration 
since delayed reactions have been known to occur. These severe life- 
threatening reactions suggest hypersensitivity to the contrast agent. A per- 
sonal or family history of asthma or allergy ora history of a previous reaction 
to a contrast agent warrants special attention and may predict more accu- 
rately than pretesting the likelihood of a reaction although not the type nor 
severity of the reaction in the individual. The value of any pretest is question- 
able. The pretest most performed is the slow I.V. injection of 0.5-1.0 ml. ofthe 
preparation prior to injection of the full dose; however, the absence of a 
reaction to the test dose does not preclude the possibility of reaction to the 
full diagnostic dose. Should the test dose produce an untoward response, 
the necessity for continuing the examination should be carefully re- 
evaluated; if deemed essential, examination should proceed with all possi- 
ble caution. In rare instances, reaction to the test dose may be extremely 
severe; therefore, close observation and facilities for emergency treatment 
appen indicated. 

enal toxicity has been reported in a few patients with liver dysfunction 
who were given oral cholecystographic agents followed by urographic 
agents; therefore, if known or suspected hepatic or biliary disorder exists, 
administration of Diatrizoate Meglumine and Diatrizoate Sodium Injection 
U.S.P. should be postponed following the ingestion of cholecystographic 
agents. Exercise caution with use of contrast media in severely debilitated 
patients and in those with marked hypertension. When percutaneous 
techniques are used, bear in mind the possibility of thrombosis. Consider 
the functional ability of the kidneys before injecting Diatrizoate Meglumine 
and Diatrizoate Sodium Injection U.S.P. Contrast agents may interfere with 
some chemical determinations made on urine specimens; therefore, collect 
urine before or two or more days after administration of the contrast medium. 

In peripheral arteriography, hypotension or moderate decreases in 
blood pressure seem to occur frequently with intra-arterial (brachial) injec- 
tions; this is transient and usually requires no treatment; monitor blood 
pressure during the immediate 10 minutes after injection. In excretion 
urography, adequate visualization may be difficult or impossible in uremic 
patients or others with severely impaired renal function (see Contraindica- 
tions). Consider the increased osmotic load associated with drip infusion 
pyelography in presence of congestive heart failure. The diuretic effect of 
drip infusion pyelography may hinder assessment of residual urine in the 
bladder. Do not exceed recommended rate (40 ml./min.) of infusion. In 


- operative and T-tube cholangiography, inject the contrast agent slowly to 


prevent extravasatión into peritoneal.cavity and to minimize reflux flow into 
pancreatic duct which may result in pancreatic irritation. In percutaneous 


transhepatic cholangiography, aspirate as much of the contrast agent as 
possible on completion of successful films to reduce possibility of bile 
leakage and consequent peritonitis. For 24 hours after the procedure care- 
fully and constantly monitor all patients for signs of internal hemorrhage or 
bile leakage; if these complications are recognized immediately, remedial 
measures can be instituted promptly with minima! increase in morbidity. 
Percutaneous transhepatic cholangiography should be reserved for jgun- 
diced patients who are not good candidates for surgery when requisite 
information has not been obtained with ordinary stucies since the procedure 
is not without risks; attempt the procedure only when competent surgical 
intervention can be obtained promptly if needed. In splenoportography, 
manipulations which will prolong the time the needle is in the spleen should 
be avoided since this may contribute to postpuncture bleeding and sub- 
capsular extravasation of the contrast agent. Following splenoportography, 
closely observe the patient for 24 hours for signs of internal bleeding; patient 
should lie on his left side for several hours. Leakage of up to 300 ml. of blood 
from the spleen is apparently not uncommon; fatal hemorrhage has oc- 
curred rarely. Blood transfusions and, rarely, splenectomy may be required. 
In discography, postpone the procedure if an infection (including U.R.I. in 
cervical discography) or open injury is present near the region to be 
examined to minimize possible introduction of infection. Disk infection has 
occurred after discography; therefore, care should be taken to preclude 
contamination and resultant disk infection. Contamination may be intro- 
duced into the disk if care is not taken to avoid puncturing the esophagus 
during cervical discography. If the needle becomes barbed by contact with 
bone (the two-needle technique helps reduce this hazard), rupture of the 
disk may occur; this is highly unlikely if the procedure is performed carefully. 
ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized feel- 
ing of warmth are the reactions seen most frequently with intravascular 
injection. Symptoms which may occur are chills, fever, sweating, headache, 
dizziness, pallor, weakness, severe retching and choking, wheezing, a rise 
or fall in blood pressure, facial or conjunctival petechiae, urticaria, pruritus, 
rash, and other eruptions, edema, cramps, tremors, itching, sneezing, lac- 
rimation, etc. Antihistaminic agents may be of benefit; rarely, such reactions 
may be severe enough to require discontinuation of dosage. Severe reac- 
tions which may require emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction characterized by peripheral 
vasodilatation with hypotension and reflex tachycardia, dyspnea, agitation, 
confusion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or bron- 
chial spasm or anaphylactoid shock may occur. Temporary renal shutdown 
or other nephropathy may occur. Temporary neurologic effects of varying 
severity have occurred in a few instances particularly in cerebral angiog- 
raphy. There have been a few reports of a burning or stinging sensation or 
numbness, of venospasm or venous pain, and of partial collapse of the 
injected vein. Neutropenia or thrombophlebitis may occur. 

Adverse reactions as a consequence of excretion urography have in- 
cluded cardiac arrest, ventricular fibrillation, anaphylaxis with severe asth- 
matic reaction, and flushing due to generalized vasodilation. Cerebral 
angiography has caused temporary neurologic complications such as 
induction of seizures (particularly in patients with convulsive disorders), 
confusional states or drowsiness, transient paresis, coma, temporary dis- 
turbances in vision, or seventh nerve weakness. During peripheral aç- 
teriography, hemorrhage from puncture site, thrombosis of the vessel, and 
brachial plexus palsy (following axillary artery injection) have occurred. 
Complications (in an estimated 4 to 6% of cases) of percutaneous trans- 
hepatic cholangiography include bile leakage (more likely in presence of * 
complete obstruction due to carcinoma) and biliary peritonitis, gallbladder 
perforation, internal bleeding, gram-negative bacterial septicemia, and ten- 
sion pneumothorax from inadvertent puncture of diaphragm and lung. Dur- 
ing splenoportography, intraperitoneal extravasation of the medium may 
cause transient diaphragmatic irritation or mild to moderate transient pain 
which may sometimes be referred to the shoulder, periumbilical region, or 
other areas; accidental pneumothorax (because of proximity of pleural 
cavity) may occur. Arthrography may induce joint pain or increase existing 
pain (usually immediate and transient but may be delayed or prolonged up 
to 24 hours) particularly with large doses and extravasation of medium inte 
soft tissue surrounding the joint. Lipid-like histiocytes have been found in 
tissue removed following arthrography. The technique of discography may 
be painful particularly when disk pathology exists; pain on injection may also 
be related to volume of the dose; the nature of the disk pathology or 
extravasation of the medium may cause referred pain. 

Bear in mind the possibility of thrombosis or of other complications due fo 

mechanical trauma when any percutaneous technique is used. 
' For full information, consult package insert. 
HOW SUPPLIED: Renografin-60 (Diatrizoate Meglumine and Diatrizoate 
Sodium Injection U.S.P.) is a sterile aqueous solution providing 52% dia- 
trizoate meglumine and 8% diatrizoate sodium; the solution contains ap- 
proximately 29% (288 mg./ml.) bound iodine, 0.32% sodium citrate (buffer), 
0.04% edetate disodium (sequestering agent); the solution contains approx- 
imately 3.76 mg. (0.16 mEq.) sodium per ml. Available in 10, 30, and 50 ml. 
single-dose vials and in 100 ml. single-dose bottles. 


SQUIBB HOSPITAL omission 


E.R. Squibb & Sons, Inc. 


© 1976 E. R. SQUIBB & SONS, INC. 
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„With whole~body scans taking over more 


oj the nuclear imaging load, Cleon is the 
clear choice. 





cleon s 


CORPORATION 150 Gould Street, Needham, Massachusetts 02192/Telephone 617-444-2494 %, 
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EXPERIENCE 


Professional experience has proven the efficiency and reliability of the 
Therapi 4 linear accelerator system. Experience gathered in over five years of 
service at more than 60 installations, ranging from private professional offices 
to large metropolitan hospitals. O Therapi 4 is efficient because it’s a small 

4 MeV system costing thousands of dollars less than other linear accelerators, 
designed to install in existing treatment rooms. Yet it offers features generally 
available only on larger systems. Features like automatic, fully motorized 
positioning, swivel head with rotating collimator, beam defining light and 
optical range finder for 80 or 100cm treatment distance. Therapi 4 is reliable 
because it's built with advanced, solid state electronics. Electronics that have 
scored an enviable record for on-the-air dependability. C] Therapi 4 is built 
and supported by SHM, a leader in therapy systems and equipment. Call SHM 
for installation planning information, complete system specifications and a 
quotation. We'll give you the benefit of our experience. O SHM Nuclear 
Corporation, 570 Del Rey, Sunnyvale, CA 94086 (408) 245-3136 


SHM offers a 
range of linear 
accelerator 
systems, Rad 8 
therapy planning 
systems, isodose 
plotters and 
therapy 
accessories 





For faster patient flow, f 
you can buy a compound scanner : 
and a real-time add-on. 


Or do it all in one unit 
for about half the cost with 
Siemens Vidoson Ultrasound. ! 


If you're looking for faster patient flow 
and superior diagnostic capabilities, 
there's just one way to do the job with 
just one machine: 

Vidoson Ultrasound by Siemens. 

It combines the real-time imme- 
diacy of ultrasound with the optimum in 
gray scale resolution. And it gives you 
"dynamic and static" pictures in just 
about one minute. 

All for about half the cost of a com- 
pound scanner and a real-time add-on. 

Surprised? You shouldn't be. After 
all. Siemens has been a pioneer in ultra- 
sound innovation since 1950. Siemens 
was the first to use it successfully in 
obstetrics and gynecology. And now, 
because of the outstanding Siemens 
gray scale, Vidoson becomes the equip- 
ment of choice for internal applications. 

For detailed literature on Siemens 
Vidoson Ultrasound, write or call: 
Siemens Corporation, Medical Systems 
Division, 186 Wood Avenue South, 
Iselin, New Jersey, (201) 494-1000. 






























Vidoson embryo assessment; Longitudinal scan through the Left liver lobe showing Black, blurred regions show 
fetal skull with midline echo. left lobe of anormal liver. fatty degeneration. metastases of the liver. 
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Healing of Deep Venous Thrombosis: Venographic Findings in a 
Randomized Study Comparing Streptokinase and Heparin 


JOSEF ROSCH,’ CHARLES T. DOTTER,’ ARTHUR J. SEAMAN? 
JOHN M. PORTER,2 AND HERBERT H. COMMON? 


Sequential ascending venographic studies were used to 
assess the healing of deep venous thrombosis in 50 patients 
randomly assigned to streptokinase or heparin therapy. 
Various degrees of thrombolysis and/or recanalization 
were demonstrated by venograms performed on the fourth 
and tenth days of treatment. Late follow-up studies (mean, 
7 months after treatment) showed three basic patterns of 
reSolution: (1) return to normal, (2) complete recanaliza- 
tion, and (3) incomplete recanalization and/or collateraliza- 
tion. Loss of valves or their function was associated with 
recanalization. The character, speed, and outcome of heal- 
ing reflected the nature and extent of thrombosis, prior 
thrombotic disease in the extremity, and the type and 
timing of treatment. Streptokinase was highly effective 
and preferable to heparin in patients with deep vein throm- 
bosis when therapy was begun within 4 days of onset of 
symptoms. In later stages of acute or recurrent deep vein 
thrombosis, the effectiveness of both drugs was signifi- 
cantly reduced. 


We have reported [1, 2] on the clinical features and results 
of a randomized comparison of streptokinase and heparin 
in the treatment of deep venous thrombosis. This report is 
direéted to the venographic information gained from this 
study, in particular the various healing patterns and factors 
influencing the morphologic outcome. 


Subjects and Methods 

Case material conSisted of 50 patients (mean age, 51 years) with 
` deep vein thrombosis of less than 2 weeks’ symptomatic duration. 
On a randomized schedule, 24 were given streptokinase (Strep- 
tase*, Hoechst Pharmaceuticals, Inc.) and 26 heparin (Panheprin®, 
Abbott Labs.) as primary treatment. Each drug was given intra- 
venously for 3 days, followed in all cases by a week of heparin. 
Long term anticoagulant therapy with sodium warfarin (Cou- 
madin*, Endo Labs.) was started on the seventh day of therapy 
«[3,.2]. - 

Ascending venography [3—5] was done before treatment in all 
cases, ori day 4 of treatment in 48, and on day 10 in 46. In 27 pas 
tients, long term follow-up venography was done after a mean 
interval of 7 months (range, 4—18 months). Ascending venography 
of the lower extremity was performed with the patient in the semi- 


erect position (45—60^), standing on the opposite leg with the : 


examined leg relaxed. A 19—21 gauge thin wall infusion needle was 
used ta inject contrast material into a vein on the dorsum of the foot. 
In three patients with edema, a cutdown was done and a small 
catheter introduced. From 120 to 150 ml (depending on body 
weight) of 40% Renografin (a normal saline dilution of 76% 
Renografin) was injected in 2—4 min. Anteroposterior films were 





made of the distal leg after injection of 50 ml, knee and distal thigh 
after 80 ml, thigh after 100—120 ml, and pelvis after 120—150 ml. A 
lateral film of the knee and distal leg was then made. Arm venog- 
raphy was done similarly with puncture of a hand or wrist vein and 
the injection of 40—60 ml of diluted 7696 Renografin. In five pa- 
tients, long term follow-up cinevenography of the lower extremity 
(with Valsalva maneuver and muscle contractions) was also done 
to assess valvular function [6]. 


Results 


Initial venography showed thrombosis in all patients (a 
requirement for the study) ; thrombosis was extensive in 43 
and segmental in seven. In 31 patients, extensive thrombo- 
sis involved the whole deep venous system of the leg (with 
iliac extension in nine) ; in four, femoral and iliac veins: in 
five popliteal and distal veins; and in three, the brachial, 
axillary, and subclavian veins. In the seven patients with 
segmental thrombosis, a calf, popliteal, or distal femoral 
vein was locally involved. 

Follow-up studies showed various patterns of healing 
which reflected several factors discussed in detail in the 
clinical studies [1, 2]. In general, these factors included the 
nature and extent of thrombosis, prior disease in the ex- 
tremity, and type and timing of treatment. 

Early venograms done on the fourth and tenth day of 
treatment disclosed variable degrees of thrombolysis 
graded as complete, substantial, moderate, minimal, or no 
lysis [2]. Streptokinase (a fibrinolytic agent), accelerated 
lysis, especially of fresh nonorganized thrombi. Heparin 
had little effect on thrombolysis, particularly on day 4 
(table 1). 

Long term follow-up venography showed three basic 
types of postthrombotic resolution: (1) restoration to 
normal, (2) complete recanalization, and (3) partial re- 
canalization and/or replacement of the diseased veins by 
collaterals (table 2). 


Restoration to Normal 


Reopening of the involved vein(s), preservation of 
valves, and restoration of their function were observed in 
seven patients. Adding two patients who had normal find- 
ings on early venograms but were not studied again, 
restoration to normal was achieved in nine patients, five 
with segmental and four with extensive thrombosis. None 
had prior thrombosis, and in eight of them treatment Was 
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Fig. 1.—Segmental deep venous thrombosis in 52- year-old female with onset of symptoms 4 days b 
and was treated with heparin. A, Initial venogram showing segmental thrombosi 
(arrows). B, Venogram on day 4 of treatment showing partial lysis of thrombi. 





" 


efore study. Patient had no history of prior thrombosis’ 
s of distal femoral, upper and distal popliteal, and upper anterior tibial veins 
C, Venogram on day 10 showing complete thrombolysis in distal femoral, 


distal popliteal, and upper anterior tibial veins with substantial lysis of thrombus in upper popliteal vein. D, Normal venogram 5 months later. 


TABLE 1 


Degree of Lysis on Venograms in Patients with 
Deep Vein Thrombosis 




















Streptokinase Heparin 

Degree of Lysis . bay 4 Day 10 Day 4 | Day 10 
Complete. ..... 3 6 ~ 1 
Substantial. .... 6 4 1 3 
Moderate....... 1 1 5 7 
Minimal........ 7 6 6 4 
None........a. 5 4 13 10 

TOM uero 22 21 26 25 





initiated within 4 days of the onset of symptoms. Only in 
one patient with segmental thrombosis was treatment 
(streptokinase) started 6 days after onset of symptoms. 
Three patients treated with streptokinase and one with 
_ heparin for segmental thrombosis showed complete lysis 

with a normal venogram on day 4. In the fifth patient with 


TABLE 2 


Venographic Findings in Late Follow-Up Studies of Patients 
with Acute Deep Vein Thrombosis 





— 





Venographic Finding Streptokinase Heparin 
Namah es ek RHR EX SEDER ES 6 1 
Segmental valve preservation....... 1 1 
Complete recanalization.........-- 4 . 7 
. Partial recanalization........-..--- 4 3 
Oo EEEIEE E EN S EEEE EEEE 15 12 


segmental thrombosis and heparin therapy, early venograms 
showed progressive thrombolysis and the late follow-up 
study was normal (fig. 1). All four patients with normal 
outcome after extensive thrombosis were treated with 
streptokinase. Studies after 4 days of treatment showed 
varying degrees of thrombolysis. By day 10, venograms 
were normal in three of these patients (fig. 2) and substan- 
tial thrombolysis was present in the fourth, whose 6 month 


. i * 
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Fig. 2.—Extensive deep venous thrombosis in 61-year-old man with onset of symptoms 1 day before study. Patient had no history of prior thrombdsis and 
was treated with streptokinase. A, Initial venogram showing extensive thrombosis of entire deep venous system and upper part of saphenous vein. B, Veno- 


gram on day 4 of treatment showing substantial thrombolysis. C, Venogram on day 10 showing normal findings with presence of valves. D, Normal venogram 
10 months later. Cinevenogram showed normal valvular function. 





Fig. 3.—Extensive deep venous thrombosis in 59-year-old male with onset of symptoms 2 days before study. Patient had no history of prior thrombosis. 
and was treated with streptokinase. A, Initial venogram showing extensive thrombosis of distal veins and popliteal vein. B. Venogram on day 4 of treatment 
showing partial thrombolysis in distal veins and extension of thrombosis into distal femoral vein. C, Venogram on day 10 showing normal findings in femoral 


and popliteal veins with valves present in popliteal vein. Some thrombi persist in distal veins. D, Normal venogram 4 months later. Cinevenogram showed 
normal valvular function. 
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Fig. 5.—Extensive deep venous thrombosis in 71-year-old female with history of previous thrombosis in same extremity and recurrence of symptoms 2 

* days before study. Patient received streptokinase. A, Initial venogram showing extensive thrombosis of deep venous system and presence of collaterals. B, 

Venogram on day 4 of treatment showing partial thrombolysis with reopening of upper femoral and popliteal veins. C, Venogram on day 10 showing partial 
recanalization of midfemoral vein. D, Follow-up study 7 months later showing progression of recanalization of femoral vein. 





follow-up study was normal (fig. 3). wide lumen, but with the loss of valves or their function, 

Local partial restitution of normality took place in two took place in 11 patients with extensive thrombosis, four 
patients promptly treated for recurrent thrombosis (one treated with streptokinase and seven with heparin. One 
given streptokinase, one heparin). Other segments in- patient on streptokinase therapy had a history of previous 
volved in these two patients underwent recanalization only disease; he and two of the heparin-treated patients had 
therapy started within 4 days of onset of symptoms. In the 
other eight ‘patients (three given streptokinase, five 
Complete recanalization with restoration of a straight heparin), treatment was not begun until after the fourth 


Complete Recanalization 
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` Fig. 4.—Extensive deep venous thrombosis in 28-year-old man with history of prior thrombosis in same extremity and recurrence of $ymptoms ^ week 
before study. Patient received heparin. A, Initial venogram showing extensive deep venous thrombosis. B, Venogram on day 4 of treatment showing minimal 


lysis. C, Venogram on day 10 showing partial thrombolysis and recanalization. D, Follow-up study 18 months later showing substantial recanalization of ` 
deep venous system. i 
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day of symptoms. Early venograms showed minimal or 
moderate thrombolysis ; complete recanalization was found 
on follow-up studies. Because recanalization is a slow 
process requiring months or years for completion [7, 8], it 
is likely that in some patients with incomplete recanaliza- 
tion the process will eventually be completed (fig. 4). 


Partial Recanalization 


Partial recanalization resulting in one or more narrowed, 
irregular, torturous, valveless venous channels and/or 
variably developed nearby collaterals was found on late 
follow-up studies in seven patients. Two of these had 
segmental thrombosis (one given streptokinase, one 
heparin); five had extensive thrombosis (three given 
streptokinase, two heparin). Both patients with segmental 
thrombosis and two with extensive thrombosis (one given 
streptokinase, one heparin) had previous disease in the 
involved extremity. In all patients with partial recanaliza- 
tion, treatment was not started until after the fourth day of 
symptoms. Venograms on day 4 of treatment showed that 
the patients treated with streptokinase had minor throm- 
bolysis and varying degrees of the recanalization-healing 
process, which progressed as noted on day 10 and late 
follow-up studies (fig. 5). Among those treated with 
heparin, the early venogram usually showed no lysis and 
minimal recanalization; again, progressive recanalization 
was noted on subsequent studies. 


Conclusions 


The healing of deep venous thrombosis is influenced by 
factors such as the nature and extent of thrombosis, prior 


disease in the extremity, and the type and timing of treat- 
ment. Fresh thrombi treated by streptokinase and occa- 
sionally by heparin undergo rapid lysis with the complete 
restitution of the normal vein, including its valves. Older 
thrombi are not as susceptible to lysis and are more likely 
to undergo organization. As a result, the involved vein 
exhibits different degrees of recanalization with damaged 
or destroyed valves. 
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` Hemodynamic Assessment of Obstructive Aortoiliac Disease 


WILFRIDO CASTANEDA-ZUNIGA,' LAURA KNIGHT, AUGUSTIN FORMANEK, RICHARD MOORE, 
VINCENT D'SOUZA, AND KURT AMPLATZ 


Angiographic demonstration of obstructive aortoiliac 
disease is of paramount importance prior to surgery. 
Obstructive disease in the femoral popliteal system can 
only be surgically relieved if inflow is adequate. Severely 
stenotic lesions may be missed by angiography due to the 
oblique course of the iliac arteries and inability to obtain 
right angle views. 

Translumbar downstream catheterization of the abdomi- 
nal aorta and puncture of both femoral arteries allows 
simultaneous pressure recordings. The injection of 30 mg 
of papaverine into the femoral artery assures maximal 
vasodilatation mimicking conditions under exercise. A 
minimal gradient at rest may become obvious following the 
injection of papaverine, indicating hemodynamically sig- 
nificant disease and warranting surgical correction. The 
technique has proved to be simple and valuable, and there 
have been no complications. 


Introduction 


This communication demonstrates the diagnostic value of 
pressure measurements made during aortography. Assess- 
ment of the hemodynamic significance of aortic, iliac, or 
femoral stenoses is difficult if only angiographic criteria 
are used. Commonly, clinical observations and decreased 
femoral pulses are taken into consideration in order to 
decide whether a stenotic lesion in the aortoiliac system Is 
of hemodynamic significance. Such palpation and grading 
.of femoral pulses is subjective and unreliable, particularly 
in obese patients. Simultaneous pressure measurements in 
the abdominal dorta and in the femoral artery during the 
injection of a vasodilator allow the diagnosis or exclusion 
of hemodynamically significant obstructive disease. 


Materials and Methods 

Under local anesthesia a translumbar catheter needle is advanced 
toward the abdominal aorta at approximately a right angle with the 
spine. If the puncture site is approximately five fingers lateral to 
. the spinous processes and just over the twelfth rib, the abdominal 
aorta is usually entered just below the level of the renal arteries. 
The aorta is localized with the needle tip and punctured as evi- 
denced by pulsatile blood flow. A curved guide wire is introduced 
through the needle and is passed under fluoroscopic control down- 
stream in mostecases. The Teflon catheter is advanced into the 
abdominal aorta [1, 2]. Less commonly, a catheter is advanced 
from the left axillary artery into the abdominal aorta. 

Ischemia is produced for 10 min by the inflation of plastic boots 
[3]. An abdominal aortogram is performed using 80—100 ml of 
contrast medium, and films are taken by a 14 x 36 inch roll film 
changer [4] from the level of the distal abdominal aorta to the 
popliteal arteries. 

If the angiogram suggests obstructive iliac disease, the catheter 
is taped in place with several layers of gauze, and the patient is 
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rolled on his back. Both femoral arteries are punctured in the groin 
by a small catheter needle, and the translumbar catheter and one of 
the femoral catheters are connected to well balanced pressure 
transducers. Simultaneous pressures are recorded from the aorta 
and the femoral artery. Papaverine (30 mg) is injected into the 
femoral artery, and the change in pressure is again recorded. The 
same procedure is repeated for the contralateral femoral artery if 
indicated (fig. 1). 
Results 


Table 1 shows the pressure gradients measured in 16 
patients. The mean of the resting gradient was 19.8 mm Hg, 
and the mean of the pressure gradient after papaverine 
was 38.1 mm Hg. The 9996 confidence limits of the differ- 
ence between the two means were calculated using stan- 
dard methods [5] and were found to be + 6.9 about the 
average difference between the mean (18.8), or 11.9 and 
25.7. These results are shown in figure 2. There is a highly 
significant accentuation of the pressure gradient after the 
injection of papaverine. 


Discussion 


Angiographic demonstration of the aortic, iliac, and 
femoral system is mandatory prior to surgery in patients 
with peripheral vascular insufficiency. The aorta can be 
opacified either via transaxillary catheterization or simply 
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Fig. 1.—Diagram showing principle of simultaneous pressure recordings 
from aorta and femoral arteries. Either translumbar or axillary catheter in- 
sertion can be used. 
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TABLE 1 
Oo 
RE Pressure Gradients 
E Resting Gradient Gradient after Papaverine 
KE. (mm Hg) (mm Ha) 
D 
= 7.0 CS 50 
s 20 
Ia P POR 15 
18.8 3 18 
(0D) 7 Te) asl Pee ee ee a 
5 25. RPNE 55 
o D enne: 25 
= ee 10 
n. / iB iur. 20 
è . te 75 
Resting Post Difference 33 55 
Injection a 110 
Fig. 2.—Average resting and postinjection pressure er 60 s 
gradients showing significant increase after papaverine dE uoce qos 30 
injection. Bar represents 9996 confidence limits about 11. 16 
average of matched differences. 3 20 
Beertesia 31 


Fig. 3.—Minimal narrowing of proximal left iliac artery with resting 
gradient of 20 mm Hg increasing to 55 mm after injection of papaverine. 


by translumbar catheterization. The percutaneous intro- 
duction of catheters through severely diseased femoral and 
iliac arteries is not advisable because of the higher risk. 
Although numerous papers [6, 7] have appeared about 
the correlation between the percentage of arterial narrowing 
and its hemodynamic significance, such information is not 
available from the angiogram unless the stenosis is ex- 
tremely severe or collaterals are present. Furthermore, 
there are usually not one but several stenoses in series 
which -make hemodynamic assessment by angiography 
virtually impossible. Most commonly the angiogram tends 
. to underestimate the degree of anatomic stenosis, and 


.' severe areas of narrowing may be found at surgery that are 





Fig. 4.—Angiographically significant stenosis of left iliac artery with rest- 
ing gradient of 3 mm Hg increasing to 31 mm after papaverine injection. 


not appreciated angiographically. This discrepancy be- 
tween angiographic and pathologic and surgical findings 
is partially due to the fact that the iliac arteries are seen 
foreshortened; consequently, severe stenoses may -be 
superimposed. Oblique films of the pelvis may demonstrate 
such lesions to better advantage. By taking routine oblique 
views, the number of angiographic errors can be decreased, 
but additional injections are necessary. Ideally, a right angle 
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Fig. 5.—Simultaneous pressure 
tracing from abdominal aorta and 
femoral artery. Minimal gradient at 
rest becomes obvious following in- 
jection of papaverine. 


view should be obtained, which is obviously not possis. 

À. much more physiologic and definite approach is the 
recording of a gradient between the aorta and the femoral 
‘artery. Although a stenotic iliac artery may not be of hemo- 
dynamic significance at rest, it may have a critical diameter 
which limits blood flow during exercise (figs. 3 and 4). 
The lack of a pressure gradient at rest, therefore, does not 
rule out significant obstructive iliac disease responsible for 
symptoms and warranting surgical  revascularization 
[8-10]. 

Since it is difficult to exercise patients with catheters in 
the femoral arteries, maximal vasodilatation has to be 
- assured. Various vasodilators have been studied, and 
papaverine has proved to be one of the most effective and 
well tolerated [11]. Since it is a potent local vasodilator 
and causes comparatively minor systemic effects, large 
amounts of papaverine (30 mg) can be injected without 
causing systemic hypotension which could mask a pressure 
gradient (fig. 5) [12—14]. This simple technique has proved 
very. valuable in 16 patients undergoing translumbar 
aortography. There have been no complications. 
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Effects of Experimental Hepatic Artery Embolization 
on Hepatic Function 


KYUNG JAE CHO,' STEWART R. REUTER,':? AND ROBERT SCHMIDT? 


The hepatic artery was embolized with Gelfoam in 12 
dogs to evaluate the effect of embolization on hepatic 
function. Liver function studies, including SGPT, alkaline 
phosphatase, BSP test, and bilirubin, were done serially 
over a 6 week period following the embolization. Eleven of 
the 12 embolized dogs survived the 6 week experimental 
period. Hepatic artery embolization caused some liver 
damage; however, recovery occurred by 6 weeks. These 
results suggest a possible therapeutic role for hepatic 
artery embolization in patients with massive hepatic bleed- 
ing or hemobilia who are not surgical candidates and who 
would require hepatic lobectomy or dearterialization to 
control the bleeding. 


Selective arterial embolization is becoming an important 
modality for the control of arterial bleeding. The method has 
been used successfully in patients with massive bleeding 
from gastric and duodenal ulcers [1], pelvic fractures [2], 
and renal trauma [3]. Embolization also has potential ap- 
plications in patients with hemobilia and bleeding from 
traumatized livers. We have therefore undertaken this ex- 
periment to evaluate the effects of hepatic artery emboliza- 
tion on hepatic function. 


. Materials and Methods 
Experimental Methods 


. Seventeen conditioned adult mongrel dogs weighing between 
11 and 30 kg were used. Each animal received 40,000 U/kg penicil- 
lin G orally b.i.d. foe 5 days prior to and for 2 weeks after the em- 
bolization. 

In 12 of the dogs, the hepatic artery was occluded with Gelfoam 
(Upjohn). Prior to embolization each dog was anesthetized with 
intravenous sodium pentobarbital (25 mg/kg body weight). The 
hepatic artery was selectively catheterized from a percutaneous 
transfemoral approach using a thin-walled red Kifa catheter. A 
Gelfoam strip was cut into between 15 and 20 2-3 mm cubes. 


_These were then injected through the catheter into the hepatic 


artery under fluoroscopic control. Occlusion of the majority of the 
hepatic artery branches was confirmed by angiography. 

Serum glutamic pyruvic transaminase (SGPT), alkaline phos- 
phatase, sulphobromophthalein retention (BSP), and serum bili- 
rubin were measured prior to embolization and at 3 hr, 1 and 3 days, 


and 2, 4, and 6 weeks following embolization. At 6 weeks a repeat . 


selective hepatic angiogram was performed. In addition, wedged 
and free hepatic venous pressures and inferior vena cava pressure 
were measured. Portal pressures were also measured at 6 weeks 
through a catheter introduced into the main portal vein via a mesen- 
teric vein. Following the pressure measurements, the animals were 
sacrificed and the livers removed for gross and microscopic exami- 
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nations. Although the animals were under anesthesia for the em- 
bolization and for the 3 hr blood sample, they were awake for the 
preembolization and other blood samples. The final pressure mea- 
surements were made under anesthesia. 

Livers from both the embolized and control dogs were sectioned 
grossly at 1 cm intervals; both selected and random sections were 
prepared for microscopic study. 

A control group of five dogs received the same preparation, but 
no embolization was performed. However, a similar amount of 
contrast medium (Renografin 60) as used in the embolized dogs 
was injected into the hepatic arteries of these animals. The same 
liver function tests were performed, and blood samples were ob- 
tained according to the same schedule. 

Liver function tests were performed by the following methods : 
SGPT by the modified Reitman-Frankel method (Dade Division of 
the American Hospital Supply Corp.) [4], alkaline phosphatase 
according to the modified Bessey-Lowry-Brock method (Dade) 
[5], bilirubin by the modified Nosslin method (American Monitor 
Corp.) [6], and BSP test by the modified Green method [7]. 


Statistica! Methods 

For each liver function test in the 12 embolized dogs, the post- 
embolization values were compared to the preembolization values 
using a paired t test. The values in the five control dogs were also 
compared to the baseline values. Finally, the values at each sample 
period in the embolized dogs were compared to the corresponding 
sample of the control group. 


Results é 
Control Animals 


The alkaline phosphatase values became significantly 
elevated in all five control animals. The elevation appeared 
at 24 hr and gradually returned to normal at 4 weeks (fig. 1). 
No other liver function studies became elevated in the con- 
trol dogs. 


Embolized Animals 


Eleven of the 12 embolized dogs survived the 6 week ex- 
perimental period. One dog died of hepatic necrosis 3 days 
after the embolization. 

All animals showed a marked elevation of alkaline phos- 
phatase at 24 hr‘to levels significantly higher than the con- 
trol animals (fig. 1). The values gradually returned to normal 
by 4—6 weeks. The differences were significant at 24 hr, 3 
days, 1 week, and 2 weeks. Because the alkaline phospha- 
tase levels were elevated in both the embolized and control 
groups, a multivariate analysis (profile analysis) was per- 
formed. This showed a similar response pattern with time. 
However, the embolized dogs obtained higher levels of 
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Fig. 1.—Average changes in serum alkaline phosphatase in embolized 
dogs (solid line) and controls (dashed /ine). Superimposed on values is 
1 SE of mean; P values greater than 0.1 not shown. 


alkaline phosphatase than the control dogs. In order to 
confirm the conclusion obtained from the t test, nonpara- 
metric tests of significance (sign test) were also performed. 
Results were in close agreement with the f test. 

The SGPT was elevated in seven dogs from the second 
day to the fourth week following embolization but returned 
to normal by 6 weeks. In the other five dogs, SGPT did not 
become elevated (fig. 2). The elevations were significant at 
24 hr and 3 days. 

Except for transient, statistically insignificant elevations 
of the serum bilirubin and BSP retention at 3 hr, the values 
remained similar to baseline throughout the experimental 
period. 

A hepatic angiogram in each dog at 6 weeks demon- 
strated that the majority of the arterial branches which had 
previously been occluded by Gelfoam were again patent 
(fig. 3), indicating resorption of the Gelfoam emboli. In 
three of the dogs, the hepatic artery branches appeared 
slightly more tortuous at 6 weeks than on the preemboliza- 
tion examination. Portography at 6 weeks revealed a normal 
portal venous system in each dog. 

The corrected wedged hepatic venous pressures and 
portal venous pressures in the 11 dogs surviving 6 weeks 
averaged 72 mm and 92 mm of saline, respectively. These 
pressures are obtained by subtracting the inferior vena cava 

"a pressure from the wedged hepatic venous pressure and the 
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Fig. 2.—Average changes in SGPT in embolized dogs (so/id line) and, 
controls (dashed /ine). Superimposed on values is 1 SE of the mean; P 


values greater than O.1 not shown. " 


portal pressure. The values are not significantly different 
from values previously reported as normal in dogs [8]. 
Gross examination of the livers showed small (1—3 cm), 
generally wedge-shaped, well demarcated subcapsular in- 
farcts in three of the 11 embolized dogs, but the overall 
sizes were normal (fig. 4). Neither gross nor microscopic . 
lesions were found in the livers of the control dogs. Histo- 
logic examination of the infarcted areas of livers revealed 
fibroblastic and vascular proliferation, hyaline fibrosis, large 
collections of pigment-laden macrophages, cellular debris, . 
and coagulation necrosis. In one liver, Gelfeam networks 
were found within the wall of a medium-sized artery. NÓ 
significant histologic changes other than the infarcts were 
found. 


Discussion 


Because of the many functions and great reserve of the 
liver, no single test reflects the functional status of the en- 
tire organ. For this experiment we chose serum bilirubin and 
BSP retention as tests of hepatic excretory function and 
alkaline phosphatase and SGPT as tests of enzyme activity. 
Complete embolization of the hepatic artery caused no 
measurable decrease in hepatic excretory function. How- 
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ever, because of the great reserve of the liver, a large portion 
must be destroyed before excretion becomes impaired, and 
these tests are not particularly sensitive. 

The alkaline phosphatase and SGPT levels, on the other 
hand, are reasonably sensitive indicators of hepatocellular 
damage [9]. Asada et al. [10] have reported that a small 
focal hepatic necrosis, less than 1% of the total liver pa- 
renchyma, will increase the serum transaminase levels. The 
enzyme levels in our dogs indicated that complete em- 


Fig. 3.—Hepatic angiogram just prior to embolization (A), immediately 
following embolization with Gelfoam (8), and 6 weeks after embolization 
(C). Majority of occluded branches (arrows) are patent after 6 weeks. 
However, intrahepatic arterial branches appear to be slightly tortuous and 
smaller in caliber. 


bolization of the hepatic artery causes definite hepatocellu- 
lar damage; however, recovery seems to occur by 6 weeks. 
A wide range of SGPT and alkaline phosphatase levels was 
seen in the dogs. That five of the 12 dogs had normal SGPT 
levels following embolization suggests that some of the 
dogs did not develop significant hepatocellular damage. 
On the other hand, one dog had such severe necrosis that it 
died. ` . 
The elevated alkaline phosphatase levels in our control - 
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Fig. 4.—Appearance of liver 6 weeks after embolization. Note two 2 x 3 
cm infarcted areas (arrows). Overall size normal. 


dogs corroborate the findings of Bonakdarpour et al. [11] 
that a significant elevation of alkaline phosphatase occurs 
after injection of a total of 4 ml/kg of methylglucamine 
diatrizoate (Renografin 60 divided into two equal doses) 
into the superior mesenteric artery of dogs. However, the 
possibility exists that these elevations are due to the bar- 
biturate anesthesia rather than to the contrast medium. 
Bonakdarpour et al. [11] also reported elevation of the 
SGOT levels following the same injections. 

Other investigators have not observed hepatocellular 
damage following the injection of water soluble contrast 
medium into the hepatic arteries of humans [12] or experi- 
mental animals [13]. Histological examinations of the livers 
in experimental animals revealed no evidence of hepatic 
parenchymal damage after celiac angiography using Uro- 
grafin [14]. 

When embolized into arteries, Gelfoam, an absorbable 
gelatin, causes occlusions that last from a few weeks to 
months [15]. It was chosen for use in this experiment be- 
cause its long duration of occlusion should cause the 
maximum amount of liver damage. In the clinical situation, 
autogenous blood clot, with a several hour duration of oc- 
clusion, is probably the preferred embolic material [1]. 

To our knowledge, the effects of hepatic artery emboliza- 
tion on liver functions have not been evaluated previously. 
However, many investigators have evaluated the effects 
of hepatic artery ligation in experimental animals and hu- 
. mans: Their studies have shown that dogs can survive fol- 
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lowing hepatic artery ligation with only transient hepatic 
insufficiency [16]. Transient elevation in serum transami- 
nase and temporary bilirubinemia have been observed 'in 
humans after accidental ligation of the hepatic artery [17]. 
Almersjó et al. [18] performed hepatic dearterialization for 
the treatment of hepatic tumors in seven patients. They 
noted a significant rise in serum transaminase and LDH 
with a slight transitory increase in alkaline phosphatase. 
Seeley et al. [19] reviewed 19 patients in whom hepatic in- 
farction was found at necropsy. They reported elevation of 
serum transaminase, LDH, alkaline phosphatase, and bili- 
rubin in these patients. However, it should be noted that 
these patients had either primary liver disease or complicat- 
ing conditions. 

The administration of antibiotics is essential to prevent 
fatal hepatic necrosis in dogs following hepatic artery liga- 
tion [16, 20]. Although the human liver generally does not 
harbor anaerobic bacteria, they may be present in some, so 
that hepatic arterial embolization should probably be ac- 
companied by the continuous administration of antibiotics. 
Also, a superior mesenteric angiogram should probably be 
obtained prior to hepatic artery embolization to establish 
that good portal venous blood flow exists to the liver. If 
portal venous flow is inadequate, hepatic artery emboliza- 
tion would certainly result in necrosis. 

These results obviously cannot be translated directly to 
humans. However, the fact that 11 of our 12 dogs survived 
embolic occlusion of most of the intrahepatic artery 
branches together with the fact that hepatic artery ligation 
has been frequently performed in humans suggests a pos- 
sible clinical therapeutic role for hepatic artery emboliza- 
tion. The method might be used initially in patients with 
massive hepatic bleeding or hemobilia who are not candi- 
dates for operation or who have clinical conditions requir- 
ing hepatic lobectomy or dearterialization for bleeding. 
With modern catheterization techniques, the embolic mate- 
rial can be directed relatively selectively into the bleeding 
vessel and the great mass of the liver spared from whatever 
effects the embolization may cause. 
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Traumatic Thenar Ischemia 


JOHN C. WANDTKE,' ROBERT M. SPITZER,! HAROLD E. OLSSON,? AND ETHAN WELCH? 


A case of posttraumatic digital ischemia involving the 
thenar portion of the hand is presented and the differential 
diagnosis of hand ischemia is discussed. The importance of 
obtaining an occupational history for assessment of pos- 
sible hand trauma is emphasized. Angiography can confirm 
the diagnosis of posttraumatic arterial injury and will lo- 
calize thrombosis or aneurysms for possible surgical repair. 


Introduction 


Repetitive trauma to the palm of the hand may cause digital 
ischemia or Raynaud's phenomenon [1]. Prior reports have 
emphasized the frequency of traumatic ischemia to the 
hypothenar portion of the hand [2—4]. This paper de- 
scribes a patient with posttraumatic digital ischemia in- 
volving the thenar portion of the hand and discusses the 
role of angiography in the diagnosis and management of 
this condition. 


Case Report 


O. A., a 56-year-old male, had intermittent pain, bluish discolora- 
tion, and coldness of the right index finger for 6 months. He had 
experienced mild Raynaud's phenomenon in the right hand for 
several years. The patient's work history included 20 years of valve 
lapping, which involves a repetitive twisting motion of the hand 
while exerting a downward pressure with the thenar eminence and 
palm. He had no symptoms in the opposite hand and no history of 
collagen disease, arterial insufficiency, or intravascular coagulo- 
pathy. 

A right brachial arteriogram (fig. 1) showed an occlusion of the 
deep palmar arch. On the thenar side, the occlusion involved the 
deep branch of the radial artery and the digital branches to the 
thumb and index fingers. There was also an occlusion of the super- 
ficial palmar arch. Only one of the digital branches of the superficial 
arch was seen. The branch between the second and third digits as 
well as the two branches to the fifth digit were occluded. Bed rest 
and intravenous low molecular weight dextran afforded little relief 
over a 10 day period. A right cervical sympathectomy with removal 
of the lower half of the stellate ganglion and the two contiguous 

thoracic ganglia resulted in symptomatic relief. Occupational coun- 
seling eliminated the exposure of the hand to repetitive trauma. The 
patient has been free of symptoms for the past 18 months. 


Anatomy 


A review of the regional arterial anatomy of the hand is 
helpful in understanding traumatic digital ischemia [5]. Thé 
arterial supply to the fingers arises from the superficial and 
deep palmar arches. These arches originate from the radial 
and ulnar arteries (fig 1D). 

The thenar portion of the hand receives its blood supply 
from branches of the radial artery. The blood supply to the 
thumb and index finger arises predominantly from the 


deep arch, but collateral vessels from the superficial arch 
are usually present. The superficial branch of the radial 
artery crosses the palm to join a branch from the ulnar 
artery forming the superficial palmar arch. It is susceptible 
to trauma because of its superficial location [2]. The deep 
branch of the radial artery passes dorsal to the first meta- 
carpal and enters the palm between the heads of the first 
and second metacarpal. The deep arch is protected by over- 
lying musculature, subcutaneous tissue, and the inter- 
vening first metacarpal bone. It is susceptible to trauma as 
it crosses the second metacarpal. At this location, it is 
protected only by the flexor pollicis brevis muscle and 
subcutaneous tissue. 

The ulnar artery enters the hypothenar aspect of the 
hand by passing through Guyon's canal, which is bounded 
laterally by the hook of the hamate and dorsally by the 
transverse carpal ligament. Within this canal, the ulnar 
artery bifurcates into the deep and superficial branches. 
Along a distance of approximately 2 cm the ulnar artery is 
protected only by the skin, subcutaneous tissue, and pal- 
maris brevis muscle. Its vulnerability to trauma in this loca- 
tion is well known. 

Coleman and Anson [6] studied the arterial anatomy of 


'the hand in detail. They found the deep palmar arch to be 


congenitally incomplete in 396 of cases and the superficial 
arch to be incomplete in about 2096 of cases. Patients with 
an incomplete arch system are likely to develop ischemic 
symptoms after trauma because of the deficiency of ¢ol- 
lateral blood supply. 


Discussion 


Digital ischemia or Raynaud's phenomenon has been 
thoroughly investigated in patients with ulnar artery injury. 
Repetitive trauma from using the hand as a hammer has 
resulted in this entity being called the hypothenar hammer 
syndrome [2]. Symptoms include numbness, sensitivity to 
cold, blanching, discoloration, pain, and paresthesia of the 
hypothenar side of the hand. The ulnar artery adjacent to 
the hamate bone is particularly susceptible to trauma be- 
cause of its exposed position in the palm. Repetitive trauma 
results in spasm, thrombosis, or aneurysm of the ulnar ar- 
tery or its branches. Hypothenar ischemia is more pro- 
nounced in patients with limited collateral flow due tc an 
incomplete superficial arch. 

Repetitive trauma to the thenar aspect of the hand :s un- 
common, and it is less likely to cause damage to the radial 
artery because of the relative protection provided by the 
first metacarpal and its associated musculature. For this 
reason, it has been studied less and only one patient with 


i n of Diagnostic Radiology, Rochester General Hospital, 1425 Portland Avenue, Rochester, New York 14621. Address reprint requests to 
R. M. Spitzer. . 


? Department of Surgery, Rochester General Hospital, 1425 Portland Avenue, Rochester, New York 14621. 


Am J Roentgenol 127:569—571, 1976 569 


570 


WANDTKE ET AL. 






SUPERFICIAL 
|. —PALMAR ARCH 








- DEEP 
——PALMAR ARCH 


“SN DEEP BRANCH 
OF ULNAR A. 















EU DEEP BRANCH—— 
1 OF RADIAL A. 


© N 
TEE. 


N 


y 


em ded 
ea 


pet 
: "V se..." 


d: 


~SHOOK OF HAMATE 





RADI N $-t} —— -ULNA A. 


Fig. 1.—A, Brachial arteriogram showing nonfilling of deep palmar 
arch on both radial and ulnar side. Superficial palmar arch occluded over 
short segment. 8, Brachial arteriogram 1 sec later showing filling of mid- 
portion of deep arch by collateral flow from superficial arch. One digital 
branch of superficial arch seen; other three occluded. C, Subtraction 
print showing occluded arch segments. D, Arterial anatomy. 
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therrar ischemia has been reported [1]. An arteriogram is 
not available for that patient. 

Both the superficial and deep palmar arches are most 
susceptible to trauma on the radial side just after they cross 
the first metacarpal. At this location, they cross superficial 
to the second metacarpal and may become compressed 
against the bone. However, some protection is provided by 
the overlying adductor pollicis brevis and flexor pollicis 
brevis muscles. The distal radial artery and proximal deep 
arch are protected for part of their course by the first meta- 
carpal, making injury to that segment of the artery rare. 

The digital cyanosis and persistent pain experienced by 
our patient, limited to the thenar aspect of the hand, re- 
sulted from a combination of occlusion of the distal radial 
artery and occlusion of both palmar arches, thereby prevent- 
ing adequate collateral circulation. This lead to unilateral 
ischemia. Clinical diagnosis was delayed because the oc- 
cupational history of repetitive trauma was not immediately 
known. 

In patients with episodic digital ischemia, several diag- 
nostic possibilities must be considered. Classical Raynaud's 
disease has bilateral involvement, absence of a history of 
trauma, and a high incidence in women. There are many 
entities which are associated with Raynaud's phenomenon. 
Smoking is the most common cause, and a trial period of 
abstinence is both diagnostic and therapeutic. 

Arterial thromboembolism from degenerated athero- 
sclerotic plaques or aneurysmal disease is characterized by 
sudden onset of symptoms. Ischemic symptoms secondary 
to occlusion of the radial artery from arterial puncture or 
brachial arteriography are also recognized by their sudden 
onset and the appropriate history. 

Thromboangitis obliterans presents as Raynaud's phe- 
*nomenon in association with migratory phlebitis in a heavy 
smoker ; the lower extremities are more commonly involved. 
Other less common systemic diseases associated with hand 
ischemia include scleroderma, systemic lupus erythema- 
tosis, dermatomyositis, polyarteritis nodosa, rheumatoid 
arthritis, ergotism, methylsergide intoxication, sickle cell 
anemia, and macroglobulimenia. The majority of these con- 
ditions may be eliminated by the presence of bilateral 
ischemia and their associated systemic changes. Acro- 
- cyanosis may be differentiated not only by its bilateral in- 
volvement but also by its typically mottled skin pattern. 


Frostbite, electrical injury, and crutch compression injury 
may be differentiated by the appropriate history. The 
thoracic outlet syndrome is associated with venous and 
neurological symptoms. 

Angiography is indicated when the etiology of hand 
ischemia is not certain from the history; the physical ex- 
amination for the therapeutic approach to episodic digital 
ischemia should be directed at the specific etiologic factors 
[7]. History of trauma should be investigated in those pa- 
tients with ischemic involvement of a limited portion of the 
hand, on either the thenar or hypothenar side. In cases of 
occupational exposure to repetitive trauma, the patient 
should be counseled to prevent further aggravation of the 
arterial injury. 

Medical treatment should be directed at removal of the 
usual contributing factors, such as smoking, exposure to 
cold, and emotional stress. If symptoms persist or progress 
despite treatment and removal of occupational trauma, 
surgery may be necessary. Cervical sympathectomy alone 
or combined with arterial reconstruction of localized occlu- 
sive lesions or aneurysm can usually bring symptomatic 
relief [8, 9]. Hand arteriography is essential to identify and 
localize the lesion in patients considered for arterial recon- 
struction. 
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Appearance of the Interventricular Septum in Obstructive Lesions 
of the Left Ventricular Outflow Tract 


HAROLD A. BALTAXE,' AARON R. LEVIN,2 AND DANIEL R. ALONSO? 


Measurements of the thickness of the septum were made 
in 26 cardiac specimens and in 13 patients. There were 10 
normal specimens, five with aortic stenosis, two with 
asymmetric septal hypertrophy, four with hypertensive 
cardiovascular disease, and five with idiopathic cardiomy- 
opathy. Patient measurements were obtained by visualizing 
the septum during simultaneous left and right ventriculog- 
raphy on angiograms obtained in the left anterior oblique 
projection. Four patients were normal, five had aortic 
stenosis, and four had a symmetric septal hypertrophy. 
Measurements derived from normal cardiac specimens and 
angiographic appearance suggested that the normal septum 
is a smooth-walled structure with right and left ventricular 
surfaces parallel, diverging only slightly at the apex of the 
ventricle. In aortic stenosis and idiopathic cardiomyopathy, 
the septum tends to be biconvex with maximal thickening 
in its middle third. Hypertensive cardiovascular disease 
produces uniform septal thickening, resembling an exag- 
geration of normal. However, in asymmetric septal hyper- 
trophy no consistent patterns of hypertrophy or septal 
thickening are evident; bulging can be present at any point 
along the left ventricular surface of the septum. 


Idiopathic hypertrophic subaortic stenosis (IHSS) is one of 
the -most confusing cardiomyopathies and has been the 
subject of many reports [1—5]. This entity has also been 
termed hypertrophic obstructive cardiomyopathy (HOCM) 
‘in Britain, muscular subaortic stenosis (MSS) in Canada, 
and, more recently, asymmetric septal hypertrophy (ASH) 
[4]. Not all authórs agree that the above conditions repre- 
sent a single disease entity; however, most believe that 
patients afflicted by these conditions have left ventricular 
hypertrophy and abnormalities of the interventricular sep- 
tum. Hypertrophy of the septum may or may not produce 
obstruction of the left ventricular outflow tract. 

Shape and thickness of the interventricular septum have 
_ become an important index of abnormality, particularly 
since the advent of echocardiography. Until a few years 
ago, the definitive clinical diagnosis of IHSS relied upon 
physical findings and hemodynamic abnormalities related 
to the left ventricular outflow obstruction [1]. Recently, 
echocardiography has demonstrated that the dispropor- 


tionate hypertrophy of the septum, particularly when com- 


pared to thickness of the posterobasal left ventricular free 
wall, is a reliable indicator of asymmetric septal hyper- 
trophy. Henry et al. [6] emphasized the asymmetric nature 
of the septal hypertrophy and proposed that a thickness 
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ratio of the septum to the posterior wall in excess of 1.3 be 
used as a marker for the condition. 

Since the appearance of the septum is so important, we 
have attempted to visualize it angiographically. The present 
study was undertaken in a group of patients with different 
types of left ventricular outflow obstruction to determine 
whether interventricular septal hypertrophy can be detected 
angiographically and may be used as a guide to diagnosis. 


Materials and Methods 


Measurements of the thickness of the interventricular septum 
were made in both pathologic specimens and after left and right 
simultaneous ventriculography in patients undergoing routine 
diagnostic cardiac catheterization. Ten of the 26 pathological speci- 
mens examined were normal hearts obtained from patients who 
died from noncardiac diseases. These hearts weighed less than 350 
g and showed no evidence of left or right ventricular hypertrophy. 
All were fixed in formaldehyde in the usual fashion. We were ad- 
vised that this process probably does not alter shape or thickness. 
Of the remaining 16 specimens, five had valvular aortic stenosis, 
two had asymmetric septal hypertrophy, four had hypertensive 
cardiovascular disease, and five had idiopathic, cardiomyopathy 
(congestive type). 

Pathologic diagnosis of asymmetric septal hypertrophy was 
based on presence of asymmetric hypertrophy of the septum and a 
thickness ratio of septum to posterior wall of 1.3 or more. Classic 
histologic changes were myofiber disorganization, increased nym- 
ber of lateral connections between cells, disproportionate myo- 
cardial hypertrophy with myocardial fibers measuring to 60 yu 
across, and whorl formation. 

Thickness of the ventricular septum was measured at 10 equi- 
distant points along a line connecting the lower border of the 
nencoronary aortic cusp and the left ventricular apex by passing a 
calibrated pin through the septum perpendicular to its left ventricu- 
lar surface until the pin protruded on the right side of the septum. 
Septal thickness was recorded in millimeters by one of us (D. R. 
Alonso). Measurement was made only once. 

Similar measurements were made from angiocardiograms in 13 
patients after simultaneous left and right ventriculography (fig. 1). 
Patients ranged in age from 7 to 18 years. This group consisted of 
four normal patients catheterized to clarify unusual systolic mur- 
murs but found to have no evidence of cardiac disease or hemody- 
namic abnormalities, five patients with valvular aortic stenosis (peak 
systolic resting gradients across the aortic valve between 25 and 91 
mm Hg); and four with asymmetric septal hypertrophy (peak 
systolic resting gradients from 24 to 55 mm Hg). 

Diagnosis of valvular aortic stenosis was made by clinical exami- 
nation, including phonocardiography, and at cardiac catheteriza- 
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Fig. 1.—Diagrammatic representation of simultaneous biven- 
tricular injection filmed in 60° left anterior oblique projection. 
Septum divided into 10 equidistant points. RV = right ventricle; 
LV = left ventricle. 





Fig. 3.—Biventricular angiogram in 60° left anterior oblique projection 
40 during systole. Note shape of septum and parallel right and left walls. 
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Fig. 2.—Septal thickness at 10 equidistant points in 10 normal specimens 
(A) and four normal patients (B). o Septal divisions 


Fig. 4.—Septal thickness at 10 equidistant points in five specimens (A) 
and five patients (B) with aortic stenosis. 
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Fig. 5.—Septal thickness at 10 equidistant points in four specimens with 
hypertensive cardiovascular disease. 
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' Fig. 6.—Septal thickness at 10 equidistant points in five specimens with 
idiopathic cardiomyopathy. 


tion’ by discrete pressure gradient recordings on pullback across the 
aortic valve and by the typical angiographic criteria. Diagnosis of 


.asymmetric septal hypertrophy was made similarly with the gradient 


localized to the left ventricular outflow area, using lsuprel* 
stimulation studieseand the typical response of the aortic and ven- 
tricular pressure trace to stimulated premature ventricular contrac- 
tions. In addition, typical angiographic confirmation was obtained. 

No. 6 or 7 pigtail catheters were placed in each ventricle, and the 
patients were positioned in a 60° left anterior oblique projection. 
Renografin 76* at a dose of 1 ml/kg body weight was simultane- 
ously injected into each ventricle through a Y-connector at a rate 
of 40—50 ml/sec. Angiocardiograms were filmed at six exposures / 


, sec. The procedure and the electrocardiogram were recorded to- 


gether using a photocell device so that each frame could be ac- 
Curately related to the cardiac cycle. Images known to be at end 
systole and end diastole were used for measurement of the inter- 
ventricular septal thickness after the septum had been outlined on 
each selected aggiocardiogram. 

. A line was drawn along the longitudinal axis of the septum from 
Its aortic to its apical end, and 10 equidistant points were defined. 
Measurements of the septal thickness were made independently by 
two examiners, averaged, and plotted as for the pathologic speci- 
mens. All angiographic measurements were corrected for geometric 
magnification caused by divergence of the x-ray beam. When con- 
trast did not outline a portion of the septum adequately, measure- 
ments of points along the blind portion were omitted to avoid errors. 


Results 
Normal Hearts 
Measurements of septal thickness in the specimens from 
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Fig. 7.—Septal thickness in two specimens (A) and four patients (B) with 


asymmetric septal hypertrophy. 


10 patients who died from noncardiac causes and in the 
four normal patients are shown in figure 2. Reconstruction 
of the shape of the septum seemed to indicate that the 
right and left ventricular septal surfaces remained nearly 
parallel with only a slight tendency of thickening at the 
base in both pathologic specimens and angiograms. Dur- 
ing systole, the septum shortened and contracted uniformly 
in such a manner that the right and left surfaces of the 
septum remained parallel (fig. 3). 


Aortic Stenosis 


Measurements made in five specimens with valvular 
aortic stenosis and in five patients with the same condition 
are shown in figure 4. In each specimen, septal thickness 
was considerably greater than the superimposed mean 
values for normal patients. This was not the case for the 
patients, probably because the aortic stenosis was less 
severe. However, there was a tendency in both groups for 
the septum to be thickest in its midportion, thus having a 
convex appearance. 


Hypertensive: Cardiovascular Disease 


Measurements of cardiac specimens from four patients 
who died of hypertensive cardiovascular disease are shown 
in figure 5. The septal measurements in this group indi- 
cated an exaggeration of the normal pattern, with the 
lower portion of the septum being slightly thicker than its | 


aortic end. However, considerable variation was evident. : 
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Fig. 8.—Biventricular angiograms in left anterior oblique projection of two patients with asymmetric septal hypertrophy. Maximum hypertrophy seen toward 
apex of ventricles (/A) and toward upper portion of septum (B ). 


No patients with this disease were studied angiographi- 
cally. 


Idiopathic Cardiomyopathy (Congestive Type) 


The hearts of five patients who died of this condition 
were studied (fig. 6). The pattern resembled that of valvular 
aortic stenosis with thickening occurring mainly in the mid- 
portion of the septum while the aortic and apical ends were 
considerably more narrow, giving a convex appearance to 
the ventricular septum. 


Asymmetric Septal Hypertrophy 


Measurements in two specimens and four patients are 
shown in figure 7. Measurements of the septum in systole 
could only be made twice because of the vigorous con- 
traction of the ventricle and the virtual emptying of contrast 
during systole. The septum in both groups was markedly 
thickened. Variation in the bulging of the septum occurred 
without any consistent pattern. Though all cases showed 
marked hypertrophy, the areas of thickening were seen at 
various points along the length of the septum: sometimes 
at the upper aortic end, sometimes in the midportion, and in 
one case toward the apex of the ventricles (fig. 8). 


Discussion 
Our pathologic and angiographic data suggest that in 
various types of left ventricular outflow  obstructions, 
characteristic patterns of septal thickening occur in some 
lesions (fig. 9)," while in others no definite pattern of 
hypertrophy is noted. Specific measurements of septal 


thickness were obtained, but since the ages of the patients 
involved were variable, measurements in each individual 
were used to provide the pattern of hypertrophy for a given 
condition. 
The normal interventricular septum appears as a smooth- 
walled structure, with the right and left ventricular surfaces 
parallel or diverging slightly from aortic to apical ends. In 
valvular aortic stenosis, the hypertrophied septum tends to 
be biconvex with maximum thickening in its middle third. 
This is also true for nonobstructive idiopathic cardiomy- 
opathy in which the septum is equally biconvex in shape. 
In hypertensive cardiovascular disease, the septum tends to 
be uniformly thickened, resembling an exaggeration of 
normal with varying degrees of thickening perhaps related" 
to the severity of the hypertension. . 
However, in asymmetric septal hypertrophy, no con- 
sistent pattern of hypertrophy or septal thickening is evi- 
dent. Septal deformity can occur anywhere along the 


‘length of the interventricular septum. Thus the term 


asymmetric septal hypertrophy is no misnomer. The reason 
for the variable picture is not apparent. It may be related to 
the sites and degree of obstruction or to the distribution of 
the known malformed and disorganized myofibers charac- 
teristic of this condition [2]. 

It should be kept in mind that variation in the appearance 
of the septum can occur for reasons other than asymmetric 
septal hypertrophy. For technical reasons, the angiographic 
appearance of the septum may not be reliable in all cases. 
A given obliquity will not always produce an adequate 
picture of the interventricular septum. Due to right or left 
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ventricular enlargement, the septum may be displaced and 
the usual 60° obliquity will not be optimum for visualization 
in profile. Furthermore, because the septum is a curved 
Structure, Opposite points (right and left ventricular sur- 
faces) seen angiographically may not be at the same level 
of depth. 

In addition, the correlation of pathologic and angio- 
graphic data may be in question since in the former, 
definite points can be localized and measured, whereas in 
the latter, points corresponding to the pathologic specimen 
cannot be determined with certainty. The angiographic 
appearance of the septum may be of value in the diagnosis 
of these conditions but must be considered together with 
other diagnostic parameters. 

Our data are also significant with the advent of echo- 
catdiography. Echocardiography may confirm the presence 
of septal hypertrophy. However, thickness ratio of septum 
to left ventricular posterior wall should be used with cau- 
tion in the diagnosis of asymmetric septal hypertrophy since 
bulging may be present at any point along the length of the 
septum and may be missed if the echocardiographic beam 
is not directed optimally. 
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Fig. 9.—Diagrammatic representation of profile of septa in diverse ob- 
structive lesions of left outflow tract. AS — aortic stenosis, HCVD — hyper- 
tensive cardiovascular disease, ICM = idiopathic cardiomyopathy (con- 
gestive). For asymmetic septal hypertrophy (ASH), only three most repre- 
sentative tracings shown (solid line — systole, broken lines — diastole). 
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Sacroiliitis in Severe Psoriasis 


J. N. HARVIE,’ R. S. LESTER, AND A. H. LITTLE 


In 100 consecutive patients admitted to the hospital for 
control of severe psoriasis, 25 had radiologic changes char- 
acteristic of psoriatic arthritis. Twenty had erosions and 
mild sclerosis around the sacroiliac joint; in eight of these, 
asymptomatic sacroiliac changes were the sole manifesta- 
tion of musculoskeletal disease. Twelve had vertebral 
syndesmophytes, 11 had terminal interphalangeal joint 
i changes, and 10 had peripheral joint involvement. 


Introduction 


In 1961, Dixon and Lience [1] pointed out that the sacro- 
iliac joints in psoriatic arthritis showed narrowing or fusion 
significantly more often than controls. Lassus et al. [2] re- 
ported sacroiliac changes in 14.2% of 169 patients with 
psoriatic arthritis. Jajic [3] noted sacroiliac changes in 84% 
of sacroiliac joints in 23 patients with psoriatic arthritis and 
in 25% of patients with psoriasis alone. The discrepancy in 
these estimates of the prevalence of sacroiliitis in psoriasis 
suggested that a review would be valuable. 


Subjects and Methods 


A total of 100 consecutive patients admitted to the hospital for 
control of severe psoriasis were studied for evidence of psoriatic 
arthritis. The three of us participated in patient evaluation, one 
examining the patient clinically, one assessing extent of the 
psoriasis, and one (J. N. Harvie) evaluating the radiographs. 
Psoriasis was rated as mild, moderate, or severe in each of six 
areas with a resulting total score of 18. Radiographs were examined 
without knowledge of the clinical findings. X-rays were routinely 
taken of the hands, feet, sacroiliac joints, and lumbar spine. Some 
: patients with clinical evidence of disease in other joints had further 
radiographs performed as indicated. The results of the clinical 
studies have been previously reported [4]. 


Results 


A total of 25 patients had radiographic changes charac- 
teristic of psoriatic arthritis. The distribution of the radio- 
graphic changes is summarized in table 1. 


Sacroiliac Joints 


_ Twenty patients had erosive sclerotic lesions about the 
sacroiliac joints In four the involvement was unilateral 


(fig. 1). Bilateral involvement was seen in 16. One woman : 


had localized involvement of the lower halves of the sacro- 
iliac joints (fig. 2). In general, the erosive changes were 
mild but could not be distinguished from those seen in other 
forms of sacroiliitis. The sclerotic reaction was consistently 
mild. 

Interpretation of sacroiliac joint x-rays can be difficult. 
McRae et al. [5] concluded that "sclerosis and erosions are 
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the most useful parameters of sacroiliitis, ankylosis requires 
careful interpretation and joint width is valueless." The 
usually mild sclerosis in the sacroiliitis of psoriasis adds to 
the difficulty of interpretation. 

Of the 24 patients with clinical evidence of psoriatic 
arthritis, 12 (50%) had abnormal sacroiliac joints. Eight 
(10.576) of the 76 patients with severe psoriasis but without 
clinical evidence of arthritis had abnormal sacroiliac joints. 


Spine 


Twelve patients had spondylitis as evidenced by syn- 
desmophytes or bridging without loss of disc space. Only 
one showed spondylitis in the absence of sacroiliitis. Ran- 
dom involvement with asymmetrical bridging was noted in 
all 12 patients (fig. 3). Nonmarginal osteophytes were 
noted in two patients (fig. 4). 


TABLE 1 
Radiographic Changes 
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Note.—Patients 5 and 6 had wrist and tarsal involvement, respectively. Patients 21 and 
22 had involvement of proximal interphalangeal joints. 
* Asymptomatic. 


' All authors: Departments of Medicine and Radiology, Sunnybrook Medical Centre, University of Toronto, 2075 Bayview Avenue, Toronto, Ontario, 


Canada M4N 3M5. Address reprint requests to A. H. Little. 
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Fig. 2.—Patient J. H., 30-year-old fe- 
male with moderate psoriasis for 25 
years and no musculoskeletal symp- 
toms. Radiograph showing bilateral 
changes confined to synovial (antero- 
inferior) part of sacroiliac joint. Erosions 
on sacral side of posterior joint line 
(arrows) exclude osteitis condensans 
ilii. 


Terminal Interphalangeal Joints 


Terminal interphalangeal joints showed  radiologic 
changes in 11 patients. A spectrum of involvement was 
noted from slight marginal erosion with periosteal reaction 
(fig. 5) to extensive loss of bone with pseudowidening of 
the joint space (fig. 6). Films taken on previous admissions 
were available for some patients which helped to illustrate 
the progressive nature of interphalangeal changes. 


Peripheral Joints 


Peripheral joints were involved in 10 patients. Four had 
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Fig. 1.—Patient R. D., 40-year-old 
female with extensive psoriasis for 7 
years and no musculoskeletal symp- 
toms. Radiograph showing ankylosis of 
entire right sacroiliac joint without ad- 
jacent sclerosis (arrows). Left sacroiliac 
joint normal. 





metatarsal phalangeal involvement alone and six had 
metatarsal phalangeal involvement plus other joints (four 
proximal interphalangeal joints, two metacarpal phalangeal 
joints, and two wrists and tarsal joints). Asymmetrical in- 
volvement was noted in most patients (fig. 7). Extensive 
destruction of wrists and interphalangeal joints was rare. 
Periosteal reaction was occasionally seen, particularly iri the 
feet (metatarsal metaphysis), both as an early and late 
manifestation (fig. 8). 


Discussion 


From 1948 to 1960, a series of papers from the Mayo 
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Fig. 3.—Patient E. E., 61-year-old man with severe psoriasis for 31 years. 
He noted dactylitis in fingers and toes initially and then painless restriction 
of back movement progressing for 10—15 years. Radiograph showing asym- 
metrical bony bridging at L2-L3 and L3-L4 and sparing of adjacent seg- 
ments. Note thick bony bridge extending laterally at L3-L4 (arrow). This 
differs from thin, almost vertical bridge commonly seen in ankylosing 
spondylitis. Sacroiliac joints fused. 


Clinic described the radiological features of psoriatic arthritis 
and helped to establish this as a distinct radiologic entity 
[6, 7]. Five cardinal radiologic signs were described : 
` 1. Destructive arthritis involving predominantly the distal 
interphalangeal joints of the fingers and the interphalangeal 
joints of the toes. 

2. Bony ankylosis of the interphalangeal joints of the 
hands and feet. 


3. Destruction of the interphalangeal joints of hands and : 


feet with abnormally wide joint spaces and sharply de- 
marcated adjacent bony surfaces. 

4. Destruction of the interphalangeal joints of the great 
toe with bony proliferation at the base of the distal phalanx. 

5. Resorption of the tufts of distal phalanges of hands 
and feet. 

The absence of osteoporosis despite severe arthritic 
changes and also the lack of ulnar deviation of: the fingers 
was noted. 

The interphalangeal joint of the great toe was not selec- 
tively involved in any of our patients (fig. 6). Resorption of 
the tufts of the distal phalanges was not seen in our patients. 





Fig. 4.—Patient H. P., 49-year-old man with moderate psoriasis fore! O 
years. First musculoskeletal complaint was transient ankle arthritis followed 
2 years later by characteristic "spondylitic" pain; back symptoms present 
for 3 years. Radiograph showing bilateral sacroilitis and so-called floating 
syndesmophytes (arrows). Several calcified lymph nodes superimposed on 
spine. 


These two features are neither common nor pathognomonic 
and have been overemphasized in the past. 

Of 231 patients with psoriasis and arthritis, 14 were 
noted to have spondylitis [6]. 

In 1945, Bywaters and Dixon [8] described four patients 
with psoriasis and arthritis who showed extensive para- 
spinal ossification in the lumbar and thoracic areas. In one 
case, postmortem examination showed new woven bone at 
some distance from the vertebral body giving the radiologic 
appearance of a "floating syndesmophyte.'" 

In 1971, McEwan et al. [9] studied the spinal involve- 
ment of ankylosing spondylitis and compared it to that of 
psoriatic arthritis, colitic arthritis, and Reiter's disease. He 
concluded that spinal involvement of psoriatic arthritis was 
indistinguishable from that of Reiter's disease but differed 
from the other two forms. He stressed that sacroiliac damage 
is more commonly unilateral or bilaterally asymmetrical in 
the psoriatic and Reiter's group. He also noted less involve- 
ment of apophyseal joints, less squaring, and decreased 
frequency of syndesmophytes. The syndesmophytes tended 
to progress in a random fashion and "other than marginal" 


Fig. 5.— Patient H. S., 43-year-old man with moderate psoriasis for 20 years. Nails involved for 3 years and terminal interphalangeal joints at index for 2 
years. A, Soft tissue swelling around joint and erosions of proximal end of distal phalanx. Localized periosteal new bone forms spike just distal to erosions. 


Cartilage is well maintained and bone is well mineralized. Note widening of shaft of middle phalanx. B, Middle and index fingers showing nail changes and 
swelling around terminal interphalangeal joint (arrow). 


,* 
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Fig. 6.— Patient W. C., 42-year-old man with severe psoriasis for 21 years ; arthritis involving hands, feet, knees, and back present for 19 years. A, Right foot 
showing narrowed first interphalangeal joint (arrow), widening of joint space of second distal interphalangeal joint due to loss of cartilage and subchondral 
bone (arrow), fusion of proximal interphalangeal joints 2 and 3, and widening of proximal interphalangeal joint 5 (arrow). Metatarsal phalangeal joints 2—5 are 


eroded and subluxed. 8, Same foot 11 years later showing widening of interphalangeal joint and enlargement of base of proximal phalanx of hallux. Further 
subluxation and remodeling of other metatarsal phalangeal joints produced characteristic "pencil and cup” deformity. - 
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Fig. 7.—Patient W. C. (see fig. 6). X-ray showing destructive changes in wrist and first, second, and fifth metacarpal phalangeal joints on right (arrows). 


Resembles rheumatoid pattern of involvement. Left hand shows changes in thumb metacarpal phalangeal joint and distal interphalangeal joints of middle and 
ring fingers (arrows). 


Fig. °8.—Radiograph of patient E. W. 
showing marked periosteal reaction 
around os calcis with calcaneal spurs. 
Subtalar joints fused. 
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syndesmophytes were more common. 

All 21 patients with psoriatic spondylitis reported by 
Killebrew et al. [10] had sacroiliitis. In the present series, 
only one patient had spondylitis without sacroiliitis. The 
patients with spondylitis as well as sacroiliitis appear to 
have more advanced as well as more extensive axial involve- 
ment. The 4596 incidence of atlantoaxial subluxation in 
Killebrew's patients is surprising and not recognized in our 
patients. However, lateral films in flexion were not routinely 
obtained. 

The prevalence of sacroiliitis in the present group of 
patients with psoriatic arthritis is 50%, midway between 
that reported by Lassus et al. [2] and Jajic [3] (14.2% and 
84%, respectively). 

Bluestone et al. [11] have noted that HLA type W27 is 
found in 35% of patients with psoriatic sacroiliitis /spondyli- 
tis compared to 8% of controls. Thus the varying frequency 
of sacroiliitis in psoriasis may reflect the differing prevalence 
of the W27 tissue type among populations [12]. 
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Posttraumatic Adhesive Capsulitis of the Ankle: 
Arthrographic Diagnosis 


AMY BETH GOLDMAN,’ MONIQUE C. KATZ? AND ROBERT H. FREIBERGER' 


A disabling decrease in range of motion may be a sequelae 
of ankle trauma. This complication can result from secon- 
dary degenerative joint disease, osteochondral fractures 
with loose bodies, or posttraumatic adhesive capsulitis. 
The latter entity is well recognized as a complication of 
shoulder injuries but is rarely described in other joints. 
Since adhesive capsulitis produces no specific plain film 
findings, the confirmation of this diagnosis depends on the 
usdge of a contrast study. It is only recently that ankle 
arthrography has been utilized to differentiate between the 
various causes of a painful posttraumatic ankle. Once a 
diagnosis is established by arthrography, therapeutic 
efforts can be directed toward relieving the specific ab- 
normality. 

Three cases of “frozen” ankles are presented. Two were 
the result of intracapsular fractures, while the third had 
previously sustained a severe injury of the soft tissue. The 
arthrographic findings included a decrease in the joint 
capacity, obliteration of the normal anterior and posterior 
recesses, and extravasation of contrast material along the 
needle track. 


Adhesive capsulitis as a complication of ankle injuries has 
not been well described. In a review of the literature, the 
only' Specific reference to this entity and its arthrographic 
findings was found in a German monograph on contrast 
studies of the ankle [1]. These investigators demonstrated 
that posttraumatic limitation of ankle motion could result 
from shrinkage of [he intracapsular space. 

Posttraumatic thickening and contracture of the capsule 
of the shoulder joint are well recognized as sequelae to soft 
tissue injuries, intraarticular fractures, and juxtaarticular 
fractures [2]. In the shoulder, adhesive capsulitis has been 
subclassified by Lundberg [2] into primary (idiopathic) 
and secondary (posttraumatic) groups. All three cases of 
"frozen" ankle described in this paper are of the secondary 
er posttraumatic type. 


Case Reports 
Case 7 


* A 36-year-old male complained of recurrent swelling and pain 


of the right ankle. The pain was accompanied by an intermittent 


click. Past medical history revealed that 18 months previously the 
patient sustained an oblique fracture of the fibula and a fracture of 
the medial malleolus. These injuries had been treated by cast im- 
mobilization. After the fractures were securely united, the patient 
returned to work but was disabled by the ankle pain. 

Physical examination demonstrated a decrease in the normal 
range of motion. The patient was then referred for an arthrogram 
with the clinical suspicion of loose body in the joint. 
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Preliminary radiographs showed persistent osteoporosis, a post- 
traumatic deformity of the distal fibula, and an intact ankle mortise. 
After intraarticular injection of 1.5 ml of 60% Renografin, the patient 
began to experience a sensation of “tightness” in the joint and 
there was marked resistance to further injection of the contrast 
agent. The needle was removed and films were obtained both before 
and after exercise. The lateral view (fig. 14) demonstrated absence 
of the normal anterior and posterior recesses. In the oblique projec- 
tion (fig. 18), no contrast extended into the normal recess between 
tibia and fibula. Contrast was also noted to be leaking along the 
needle track (fig. 18). A diagnosis of posttraumatic adhesive 
capsulitis was made on the basis of the arthrogram. 


Case 2 


A 25-year-old male complained of left ankle pain and stiffness. 
The patient sustained a fracture of the lateral malleolus 9 months 
previously and was treated with cast immobilization. After the 
fracture was securely united, he began to experience difficulty 
when he returned to tennis and swimming. 

Physical examination revealed limitation of ankle motion with 
less than 20° of dorsiflexion and plantar flexion. 

Films demonstrated demineralization, a securely united fracture 
of the distal fibula, and preservation of the ankle mortise. The ankle 
arthrogram (fig. 2) showed a decrease in the intracapsular volume. 
minor irregularities at the attachment of the joint capsule, anc 
absence of the anterior and posterior recesses. On the basis of 
the radiologic findings the patient was placed on a regime of 
exercises to increase range of motion. 


Case 3 


A 43-year-old male began to experience recurrent pain and 
swelling 5 months after a severe soft tissue “sprain” of the left 
ankle. The patient's initial injury was treated by crutch walking and 
no weight bearing for 3 months, followed by physiotherapy for 1 
month. The patient did well until he attempted to return to sports 
activities; at that time he began to experience episodic pain and 
swelling. 

Physical examination revealed tenderness over the lateral 
malleolus and a minimal decrease in the normal range of motion. 

After route films failed to demonstrate a specific etiology for the 
symptoms, an ankle arthrogram was obtained. Upon injection of 
2 ml of contrast agent, the patient began to experience discomfort 
and the examiner noted resistance to flow. The films obtained both 
before and after exercise showed absence of the normal anterior 
and posterior recesses (fig. 34) as well as failure of the recess 
between the tibia and fibula to fill (fig. 38). The diagnosis of post- 
traumatic, adhesive capsulitis was established on the basis of the 
ankle arthrogram. 


Discussion 


The Lauge-Hausen classification of ankle fractures 
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Fig. 1.—Ankle arthrogram of case 1. A, Lateral view showing absence o* normal anterior and posterior recesses and extravasation of contrast along needle 


track. B, Oblique view showing absence of filling of recess between tibia and fibula. 





Fig. 2.—Ankle arthrogram of case 2. A, Lateral projection showing absence of anterior and posterior recesses and irregularity of attachment of joint capsule. 
B, Oblique view again showing irregularities of capsular attachment. 
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Fig. 3.—Ankle arthrogram of case 3. A, Lateral view showing absence of normal anterior and posterior recesses and extravasation of contrast along neecle 
track. B, Oblique view showing absence of filling of recess between tibia and fibula. 


Ny "UT F 

t "^ 
E $3 
Zh E 


E 
E n 





Fig. 4.—Normal ankle arthrogram. A, Lateral view showing anterior and posterior recesses, smooth capsular attachment, and normal intracapsular volume 
B, Oblique view showing normal recess between tibia and fibula. 
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specifically emphasizes the importance of the associated 
damage to the surrounding soft tissues [3]. Although soft 
tissue injuries of the ankle joint are usually referred to as 
“ligamentous,” the ankle collateral ligaments are intimately 
associated with and actually blend into the joint capsule 
[4, 5]. Therefore ligamentous injuries produce ruptures of 
the capsule [3, 4, 6]. Experimental investigation on the 
healing of “sprained” ankles has documented histologic 
abnormalities in the joint capsule [7]. The changes in the 
first week are characterized by edema, lymphoid infiltra- 
tion, and fibroblastic proliferation [7]. After 4 weeks, despite 
the absence of clinical signs, the increase in collagen and 
fibroblasts persists and is accompanied by fibrosis and 
contracture of the capsule [6, 7]. 

The exact pathophysiology of posttraumatic adhesive 
capsulitis is unknown. Most hypotheses are based on 
studies of the shoulder joint. In a surgical series of 103 
cases of secondary adhesive capsulitis of the shoulder, 
55 resulted from isolated soft tissue injury to the joint, 36 
from juxta- or intracapsular fractures, and 12 from other 
types of injury [2]. Of the present cases, two resulted from 
intra- and juxtaarticular fractures, while the third was the 
sequelae of severe ligamentous injury. 

Pathologic studies performed on the shoulder indicate 
that the entire joint capsule is involved, not merely the 
sites which were injured by the initial insult [2]. The 
primary abnormality occurs in the fibrous layer of the cap- 
sule which becomes thickened by dense compact bundles 
of connective tissue containing new fibrocytes [2]. Sub- 
synovial inflammatory cells are also found [2, 8, 9]. There 
is obliteration of dependent recesses by this fibrous tissue. 
Analysis of the glycosaminoglycan content of the collagen 
indicates that adhesive capsulitis is an active reparative 
process rather than the result of disuse [2]. 

Plain film findings are usually nonspecific and consist of 
periarticular osteoporosis. The presence of small osteo- 
phytes does not establish the etiology of joint stiffness [1]. 
The findings on the ankle arthrograms were analogous to 
those described in adhesive capsulitis of the shoulder 
[3, 8, 9]. All three patients (figs. 1—3) had a decrease in the 
capacity of the joint capsule which was reflected by (1) 
resistance to the injection of small amounts of contrast 
agent (average normal capacity 6-10 ml [5]); (2) a 
feeling of tightness in the joint during the injection; (3) 
extravasation of contrast material along the needle track 
both during and after injection; and (4) obliteration of 
recesses (figs. 1—3). 

The lateral view of a normal ankle arthrogram demon- 
strates well rounded anterior and posterior recesses (fig. 
4A). These recesses provide the necessary redundancy of 
the capsule to allow plantar flexion and dorsiflexion [5, 10]. 
The normal oblique view (fig. 48) or anterior view shows 


filling of a recess between the tibia and fibula [10]. In all 
three patients there was absence of the anterior and poste- 
rior recesses (figs. 1—3), and in two (figs. 1 and 3) there was 
no visualization of the tibia-fibula recess. One patient also 
had minor irregularities at the capsular insertion (fig. 2), a 
finding which has been described in "frozen" shoulders 
[11]. A 6 month follow-up is available only in case 3. He 
was treated with physiotherapy and is now sufficiently 
improved to return to some sports activities. 

Posttraumatic complications of ankle injuries are some- 
times estimated to be as high as 20%—40% [3, 12, 13], and 
generalized stiffness has been included as one of these 
complications [3, 12]. Posttraumatic degenerative joint 
disease, loose bodies, adhesive capsulitis, and simple 
stiffness from disuse can all result in limitation of motion in 
the ankle joint following trauma. Ankle arthrography prQ- 
vides a means of differentiating between these entities, 
thus aiding the clinician in choice of therapeutic modalities. 
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The Infrapatellar Synovial Fold: A Cause for Confusion in the 


Evaluation of the Anterior Cruciate Ligament 


MURRAY K. DALINKA':? AND JOHN GAROFOLA' 


The anterior cruciate ligament may be simulated by the 
normal infrapatellar synovial fold or ligamentum mucosum. 
With the aid of lateral tomography, the expected course 
and insertion of the structures can usually be differentiated. 
This distinction is important, since a torn anterior cruciate 

eligament can be overlooked and lead to a delay in appro- 
priate therapy. 
Introduction 


Arthrography has been considerably less accurate in the 
diagnosis of anterior cruciate ligament tears than in meniscal 
lesions [1, 2]. We have improved evaluation of the an- 
terior cruciate ligament by the routine use of lateral 
tomography. This has been carried out in over 2,500 double 
contrast knee arthrograms to date. Details of the procedure 
have been described [3]. 





Occasionally in patients with a completely torn anterior 
cruciate ligament, a linear structure which simulates the 
ligament can be identified (figs. 1 and 2). This structure, 
the infrapatellar fold or ligamentum mucosum, can lead to 
the false negative diagnosis of an intact anterior cruciate 
ligament. The infrapatellar fold has not been adequately 
described in the radiologic literature. This paper describes 
its anatomy and differentiates it from the anterior cruciate 
ligament. 


Anatomy 


The anterior cruciate ligament inserts on a rough, non- 
articular surface of the tibia, anterior to the intercondylar 
spine. It takes an oblique, lateral posterior course cephalad 
to its proximal attachment to the medial posterior aspect of 
the lateral femoral condyle (fig. 3). It is an intracapsular 


Fig. 1.—A, Lateral view during knee arthrogram revealing coating of infrapatellar synovial fold (arrows) in patient with torn anterior cruciate ligament. Note 


anterior extension of fold. 8, Lateral tomogram in same patient. Arrow indicates infrapatellar synovial fold. Density in anterior aspect of joint represents ceated, 


curled-up, and torn anterior cruciate ligament. 
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Fig. 2.—Lateral tomographic view of different patient with torn cruciate 
ligament showing anterior infrapatellar synovial fold crossing anterior horn 
of the medial meniscus (arrows). 
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extrasynovial structure with a synovial reflection over much 
of its length [4] and is frequently invested by a variable 
amount of fat. The average anterior cruciate ligament is 0.5 
cm wide and 3.7—4.1 cm long (average, 3.9 cm) [5]. At its 
tibial insertion, it is closely related to the anterior meniscal 
attachments. Occasionally, contrast coating of the ligament 








Fig. 4.—Slightly oblique tomogram demonstrating normal anterior 
cruciate ligament (b/ack arrows) and synovial fold (white arrows). 


Fig. 3.—Anatomic drawing (adapted 
from [8]) showing course of infrapatel- 
lar synovial fold 4nd its relation to ante- 
rior cruciate ligament. (7, Anteroposte- 
rior view). A= femur, B = articular 
capsule, C = posterior cruciate liga- 
ment, D = infrapatellar fold, E = alar 
folds, F = patella; G = tendon of 
quadriceps femoris. 2, Lateral view. 
A = tendon of quadriceps, B = supra- 
patellar bursa, C = subcutaneous pre- 
patellar bursa, D = infrapatellar pad of 
fat extending into infrapetellar fold,, 
E = ligamentum patellar, F = deep in- 
frapetellar bursa, G — fibrous capsule, 
H = anterior cruciate ligament, ! = 
posterior cruciate ligament. 


simulates tears of the anterior horn of the medial meniscus 
[1-3, 6]. 

The infrapatellar synovial fold or ligamentum mucosum 
is considered the vestige of the inferior boundary of the once 
separate femoral and patellar joint spaces. This portion of the 
synovial lining of the knee is the inferior extension of the 
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suprapatellar bursa coursing beneath the aponeurosis of 
the vasti muscles. From attachments to the inferior medial 
and lateral aspects of the patellar articular surface, it con- 
tinues as two fringelike alar folds which cover the infra- 
patellar fat pad and separate the synovium from the 
ligamentum patellae. This becomes a single band or "liga- 
ment" (ligamentum mucosum) as it extends posteriorly 
and superiorly. It then inserts onto the anterior aspect of 
the intercondylar fossa of the femur in front of the anterior 
and lateral to the posterior cruciate ligament (fig. 2) [7,8]. 
Thus, although closely related to the anterior cruciate 
ligament, its final attachment is anterior and superior to it. 


Discussion 


Brief mention has been made of the appearance of the 
infrapatellar synovial fold on the normal arthrogram [6]. 
However, the close relationship of this structure to the 
anterior cruciate ligament may make it difficult to identify 
as a separate structure (fig. 4). When the anterior cruciate 
ligament is torn, better coating of the ligamentum mucosum 
occurs, making it easier to identify and frequently leading to 
the false negative diagnosis of an intact anterior cruciate 
ligament (figs. 1 and 2). 

Thus while the addition of lateral tomography to the 
double contrast arthrogram has improved visualization of 
the anterior cruciate ligament, it has also made the infra- 
patellar synovial fold more apparent. A thorough knowledge 


of the anatomy of these anatomically related structures 
enables them to be differentiated. 
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Determination of Bone Mineral Content Using CT Scanning 


NORBERT E. REICH,’ FRANK E. SEIDELMANN,' RAY R. TUBBS,2 WILLIAM J. MAC INTYRE;! 
THOMAS F. MEANEY,' RALPH J. ALFIDI,^ AND RICHARD G. PEPE! 


The usefulness and accuracy of CT scanning in the deter- 
mination of bone mineral content is studied. The radius in 
31 patients of both sexes and varying ages was examined 
using both the Norland-Cameron bone mineral analyzer and 
the CT scanner There was reasonably good correlation 
(r= .72). Ten cadaver bones were then examined with CT 
scanning and were sent to the laboratory for calcium de- 
termination. These results indicate excellent correlation 
(r = .97). It is concluded that CT scanning represents the 
only practical and accurate in vivo method of bone mineral 
content determination. 


Introduction 


Early detection of alterations in mineral content of the 
skeletal system has always been a difficult problem. 
Changes in bone density due to natural progression of 
disease or as a result of a therapeutic regimen could not 
be followed by any sensitive method. An accurate, rapid 
method of quantification of bone density determinations 
has long been sought. 

The limited ability of conventional radiographs in the 
determination of altered mineral content is well known. A 
change in bone density of an estimated 3096 is required 
befare it can be appreciated on plain films [1]. 

Cameron and Sorenson [2] recently introduced a device 
designed specifically for the determination of bone mineral 
content. This device utilizes a highly collimated mono- 
chromatic photon beam from an externally contained radio- 
isotope source (1251). The radiation transmitted through the 


radius is measured and the bone mineral content estimated. 


The values obtained have correlated well with dry and ash 
weights of excised cadaver bones [3]. This method was 
highly accurate (295—496 error) and the data were consist- 
ently reproducible (precision, 296) [1, 3]. 

The results obtained by this technique are expressed as a 
linear mass content. Ideally bone mineral density should be 
expressed as bone mineral content per unit volume. How- 
ever, at present a simple and practical in vivo method of 
volume determination has not been available. 

. This study was undertaken to explore the feasibility of 


using CT scanrting for determination of bulk density and to 


detect its usefulness and accuracy. 


Methods 
The study group consisted of 31 patients, 15 male (age range, 
26—64) and 16 female (age range, 20—82). The bone mineral 
density was determined for each patient using both the Norland- 
Cameron Bone Mineral Analyzer (Norland Instruments, Ft. 
Atkins, Wis.) and the Delta scanner (Ohio Nuclear, Solon, Ohio). 
The site of the nondominant arm was marked at 8 cm proximal to 
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the radial-carpal articulation. The bone mineral content per bone 
width scanned (BM /BW in g/cm?) was determined by the mineral 
analyzer. The radial site previously marked was then scanned with 
the Delta scanner using a 13 mm slice with the arm immobilized 
and immersed in a water bath. The radiation exposure to the skin 
was 1.5 rad. 

The numerical printout from the CT scanner was examined and, 
arbitrarily, the Delta number 150 was chosen as a cut-off for 
differentiating bone from soft tissue [4]. The bone could be easily 
outlined in each instance (fig. 1). From the numerical printout the 
average Delta number of the entire bone was calculated using the 
following formula: 


total of Delta nos. 
average Delta no. = = 
no. elements 


To compare the results obtained from the Delta scanner with 
laboratory measurements of calcium content, a second study was 
undertaken. Ten bone specimens obtained from the tibias and 
fibulas of 10 cadavers were stripped of all soft tissue, and a previ- 
ously marked site was scanned by the Delta scanner in a water bath. 
The 13 mm slice of bone examined was then excised. The calcium 
content of these specimens was determined in our laboratory using 
the atomic absorption method. 


Results 


Reasonably good correlation was obtained when the 
results from the Delta scanner were compared to those of 
the bone mineral analyzer (r = .72, P < .001 ; fig. 2). The 
correlation between the calcium determinations performed 
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Fig. 1.—Numeric printout delineating bone examined. 
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Fig. 2.—Correlation between average Delta numbers and mineral 
analyzer measurements. r = .72. 


in our laboratory and the CT values was excellent (r = .97, 
P< .001; fig. 3). 


Discussion 


The state of mineralization of the bone is defined as the 
mineral content per volume of bone. Current in vivo tech- 
niques are unable to provide accurate volume determina- 
tions. However, CT scanning now presents a method of 
volume measurement that can be combined with the at- 
tenuation coefficient measurement. Therefore CT scanning 
permits simple, accurate bone mineral content determina- 
tions based on the mineral content per unit volume. 

The technique of Cameron and Sorenson [2], at present 
the most accurate and simple in vivo method of determining 
bone mineral content, was used as the standard for com- 
parison at the outset of this study. Reasonably good corre- 
lation (r= .72) was obtained with data derived from the 
Delta scanner. We conclude that better correlation was not 
observed because of the inability of the Cameron-Sorenson 
method to consider the factor of volume in its measurement. 
(A detailed comparison of the two methods forms the 
basis of a separate report). 


Ca** PER mgm /cm? 
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Fig. 3.— Correlation between average Delta numbers and Ca * content 
of 10 cadaver bones. r — .97. 


The accuracy of CT determination of bone mineral con- 
tent was verified in the second part of the study. CT scan- 
ning also permits direct determination of the mineral con- 
tent of any bone of the skeleton. l 
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Sphenoethmoidal Mucocele: Radiographic Diagnosis 


i GLENN H. ROBERSON,' ARTHUR K. PATTERSON,’ MOHAMED EL DEEB,? 
ROBERT H. MAISEL,3 AND ROBERT C. BONE4 


Fourteen cases of mucocele of the sphenoid sinus are 
reviewed to assess differentiating radiographic features. 
Recognition is usually possible using detailed tomography 
in the frontal, lateral, and submentovertex projections. Two 
constant findings were opacification of the sinus (usually 
bilateral) and expansion and thinning of the sinus walls. 

* Contiguous opacification of the ethmoid sinuses was pres- 
ent in most cases, and pansinusitis was frequent. Distinc- 
tion from intrasellar lesions is based on the absence of 
sellar enlargement. Early and correct diagnosis is important 
to prevent permanent visual loss and to assure appropriate 
surgical approach. 


Mucocele of the sphenoid sinus occurs infrequently but 
may produce a variety of clinical manifestations, including 
deficits of any of the first eight cranial nerves. The most 
frequent and important manifestations are visual deficits 
due to compression of the oculomotor nerves and/or visual 
pathways [1, 2]. Permanent total blindness may result, as 
noted in the first description of this disorder by Berg in 
1891 [3]. 

Confusion over the term mucocele exists due to the 
inclusion of two different entities under this heading. The 
first is the retention cyst or inflammatory polyp, sometimes 
referred to as a primary mucocele. The second is the true or 
secondary mucocele, defined as the enlarged, opacified 
sinus produced by obstruction of the sinus outlet [4]. In 
this paper the term mucocele refers to the expanded, 
Opaque sinus produced by the accumulation of usually 
sterile fluid, sometimes thickened mucosa, granulation 

‘tissue, and/or cellular debris. 


Case Material 


Six of our cases were seen and treated at the Barnes Hospital 
complex ; their surgical management has been described [5]. Six 
cases were treated at the Massachusetts General Hospital and/or 
the Massachusetts Eye and Ear Infirmary, and two additional cases 
were from other institutions. The cases were accumulated over a 15 
year period, indicating the relatively low incidence of this disorder. 

The patients ranged in age from 8 to 75; half were over 55. There 
was only one case in each of the first three decades. Both sexes 
were equally represented. 

"Chronic sinusitig, the most frequent clinical findings was present 
in 11 cases. Headache was present in seven but was notably ab- 
sent in the remainder. In each case the headache was frontal, peri- 
or retroorbital, or temporal. Visual acuity was diminished in six, 
four of whom had bilateral loss. Visual field deficits were noted in 


three, two of whom had bilateral involvement. Third cranial 
nerve deficits were observed in five, and sixth nerve deficits were 


present in two, one of whom had bilateral involvement. Proptosis 
was present in two cases. Radiographs of representative cases are 
shown in figures 1—5. 
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Treatment in each instance consisted of transsphenoidal drainage 
with complete relief of deficits in most cases. Only one patient 
(case 5, fig. 4) had persistent severe visual loss. Narrative sum- 
maries of the 14 cases are available upon request. 


Radiologic Features 


Opacification of the sphenoid sinus in mucocele, first 
described by Schuller (cited in [6]), is the constant feature 
of this entity. The radiographic identification of a spheno:d 
sinus opacity as a mucocele is usually possible only with 
detailed laminography [7], preferably hypocycloidal, since 
plain films usually fail to show the sinus wall in sufficient 
detail. The diagnosis of mucocele depends primarily on 
identifying that the process originates within the sinus, 
rather than the sella. This requires depiction of the bony 
margins of the sella turcica. Intrasellar lesions are dis- 
tinguished by enlargement of the sella. Mucocele produces 
pressure erosion of the sella from below, and any actual 
enlargement of the sella should be coincidental or due to a 
second disorder (as in case 5). 

Previous descriptions of enlargement of the sella due to 
mucocele are likely inaccurate and due to the inability of 
plain films to depict the ghost of the bony sella. This empha- 
sizes the need for fine detail tomography since, in the ab- 
sence of definition of the sellar margins, accurate diagnosis 
is quite difficult. 

The extension of the mucocele is usually anterior to in- 
volve the ethmoidal air cells. Depending upon the size and 
direction of the expansion, there is pressure erosion of the 
planum sphenoidale, lesser sphenoid wings (including the 
optic struts), anterior clinoid processes [8], inferior aspects 
of the optic canals [9], and the medial orbital walls and 
medial aspect of the superior orbital fissures [10]. 

Although special views may show the bony erosions, 
the preferred method of examination is tomography in the 
frontal, lateral, and submentovertex projections. The latter 
view is quite useful, particularly when there is forward 
expansion into the ethmoid sinus and orbital apices or with 
ethmoidal origin of the mucocele (case 2, fig. 2). Posterior 
extension to involve the petrous apex, which rarely occurs 
[2], is also optimally shown with this technique. The 
posteroanterior Caldewell projection may disclose erosion 
of the lesser sphenoid wings but are otherwise of limited 
value. Optic foramina views may disclose erosion of the 
inferior aspects of the optic canals as well as further define 
the anterior extension of the opacification. 

While contrast studies are generally not required for 
establishing the diagnosis of mucocele, they may be of 
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Fig. 1.—Case 1. A, Opacification of sphenoid and ethmoid sinuses (open arrows). Upper arrow indicates eroded planum sphenoidale. 8, Frontal polytome 
showing expansion of right sphenoid sinus (arrows) with bilateral opacification. Planum not visible on right side. Note encroachment on right superior orbital 
fissure (arrowhead) 





Fig. 2.— Case 2. A, Frontal polytome showing expansion of opaque left sphenoid sinus bulging across midline to right. B, Basal(submentovertex) polytome 
confirming lateral expansion. Note anterior extension to ethmoid region. 
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Fig. 3.— Case 4. A, Plain lateral film showing opacification of sphenoid and ethmoid sinuses with no visible sella or planum sphenoidale (confirmed with 
linear tomography). B, Postoperative tomogram showing air within sinus. 





Fig. 4.—Case 5. A, Linear sagittal tomography in brow-up position at pneumoencephalography showing large posterior suprasellar mass. Sella turcica 


indistinct but slightly expanded; sphenoid totally opacified. B, Left carotid arteriography showing lateral displacement of cavernous segment of internal 
carotid artery (arrow). Unrelated supraclinoid aneurysm present. 
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Fig. 5.— Case 6. A, Plain lateral view showing sphenoethmoidal opacity with erosion of planum (arrow). Walls of sella not defined. B, Left lateral projec- 
tion of carotid arteriogram showing slight elevation of cavernous segment. Note slight attenuation of carotid (arrow). 


value in identifying other causes of sphenoid opacification, 
notably aneurysms and vascular tumors. Lateral displace- 
ment and elevation of the intracavernous segment of the 
internal carotid artery may be seen at angiography [11], 
and some degree of attenuation of the carotid siphon may 
be present. The mucocele is angiographically avascular. 
Cavernous sinography may show lateral displacement of the 
sinuses and attenuation or even obliteration of one of the 
sinuses (case 5). 

Pneumoencephalography rarely may disclose a small 
suprasellar mass [12, 13], but in most cases the suprasellar 
cisterns are normal. Presence of a large suprasellar mass 
should suggest a diagnosis other than mucocele. 


Differential Diagnosis 


A wide variety of lesions may present with opacification 
of the sphenoid sinus and cranial nerve compression. Intra- 
cranial mass lesions, most frequently pituitary adenomas, 
may erode the sella floor and invade the sphenoid sinus, 
occasionally completely filing and expanding the sinus. 
Erosion and expansion of the sella usually identifies the 
intrasellar tumor, with interruption of the sella floor at 
the point of invasion into the sinus. The margin of the 
adenoma is usually outlined by air within the sinus. With 
complete destruction of the floor of the sella and opacifica- 
tion of the entire sinus by pituitary adenoma, distinction 
between adenoma and mucocele may not be possible on 
radiological grounds. Presence of a large suprasellar com- 
ponent favors adenoma. 

Parasellar meningioma, aneurysm, craniopharyngioma, 
sphenoid encephalocele, and germinoma (ectopic pine- 
aloma) rarely arise in or invade the sphenoid sinus to pro- 
duce opacification and expansion. Chordoma may involve 


. the sphenoid with opacification and expansion of the 


sinus, but sclerosis and extensive bone destruction are 


usually present. Epidermoid tumors may also arise in or 
adjacent to the sphenoid sinus, resembling mucocele in 
several respects [1]. 

Primary tumors of the sphenoid sinus are uncommon. 
Carcinoma arising in the sinus is frequently associated 
with chronic sinusitis, both as cause and effect [14]. Bone 
destruction usually identifies the process as malignant. 
Nasopharyngeal carcinoma may invade the sinus, but de- 
struction of the sinus floor with preservation of the roof, 
residual air in the sinus, and the presence of a naso- 
pharyngeal mass are identifying features. Sarcomas, par- 
ticularly in the first 2 decades of life, may originate in the 
sphenoid, but they usually produce a nasopharyngeal 
mass and bone destruction. Juvenile angiofibroma in the 
adolescent male may fill the sinus and compress the optic 
nerves, but the nasopharyngeal component produces 
typical expansion of the pterygomaxillary space and profuse 
hypervascularity is present at angiography. ] 

Tumors metastatic to the sphenoid sinus are not unusual, 
with the most frequent primary lesions being lung, breast, 
kidney, and melanoma. 
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The Radiology of Transsphenoidal Hypophysectomy: 
A Review of 100 Cases 


STEPHEN L. G. ROTHMAN,’ E. LEON KIER, AND WILLIAM E. ALLEN, Ill 


This report describes the radiology of transsphenoidal 
hypophysectomy based on a review of 100 consecutive 
surgical procedures. Preoperative laminographic evaluation 
of the sphenoid sinus is an important aid in planning the 
most direct surgical approach to the pituitary. It is also use- 
ful in defining the many anatomic structures that may be 
injured inadvertently at the time of surgery. Intraoperative 
radiography or fluoroscopy is helpful in identifying the 
selja floor and as an aid in preventing loss of orientation 
within a capacicus sinus. 

Various changes occur within the sphenoid sinus follow- 
ing surgery, some transient and others persistent. The sur- 
gical defect is usually difficult to identify on routine roent- 
genograms but is clearly visible on lateral laminography. A 
persistent soft tissue mass within the sinus is usually a 
manifestation of fascia and fat placed as a seal within the 
sinus. 


Introduction 


Transsphenoidal hypophysectomy has become increasingly 
popular in the treatment of primary intrasellar tumors and in 
pituitary ablation for metastatic cancer and diabetes 
mellitus [1, 2]. Various surgical procedures are performed. 
Some prefer a direct approach [3] using a dissecting micro- 
scope; others prefer stereotactic methods [4, 5]. This 
report reviews the radiology of transsphenoidal hypophy- 
sectomy and describes some of the experience gained in 
examining the preoperative, intraoperative, and postopera- 
tive radiographs on the last 100 cases of transsphenoidal 
hypophysectomy performed at our institution. 

Approximately one-third of the patients underwent 
surgery for primary intrasellar tumors and two-thirds for 
control of metastatic cancer (usually from the breast or 
prostate). In the early cases a stereotactic cryosurgical ap- 
proach was used; the remainder were treated by various 
microsurgical techniques. 


Preoperative Evaluation 


Many serious surgical complications are related to nor- 
mal anatomic variations within the sinus [6]. These include 
perforation of a carotid artery causing severe hemorrhage, 
entry into the subarachnoid space with resultant cerebro- 


spinal fluid leak or meningitis, damage to the optic nerve or - 


ophthalmic artery causing blindness, and trauma to the 
vidian’ artery and nerve or the mandibular branch of the 
trigeminal nerve. Each of these potential complications is 
unusual, and most did not occur in our series. 

Nevertheless, knowledge of the anatomic variations 
that can lead to such complications may aid in their pre- 
vention. 
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The preoperative evaluation of patients who will undergo 
transsphenoidal hypophysection includes laminography in 
the frontal, lateral, and submentovertical projections. This 
affords visualization of the sella turcica as well as the 
structures that are likely to be injured. 


Lateral Projection 


The lateral projection is suggested for the evaluation of 
(1) thickness of the anterior sella wall; (2) shape, con- 
figuration, and size of the chiasmatic sulcus; and (3) 
relation of the pneumatized sinus to the sella floor. 

In the lateral projection the depth of pneumatization and 
the accessability of the anterior sella wall are determined. 
Sphenoid sinuses can be divided into three general 
classes [7, 8, 9]: (1) conchal or fetal-type sinuses where 
little or no pneumatization is present; (2) juvenile or 
presphenoid sinuses where the pneumatization process 
extends to the anterior face of the sella; and (3) adult or 
postsphenoid sinuses where the pneumatization process 
extends posteriorly below the sella into the postsphenoid. 

It was previously thought that a thick anterior sella wall 
was a contraindication to this type of surgical approach, 
but instruments have been developed to allow penetration 
through walls of marked thickness. However, the presence 
of this type of sinus must be known preoperatively. 

In many ways a voluminous postsphenoid sinus may 
pose more difficulty to the surgeon. When seen through the 
dissecting microscope, a capacious sinus may seem like a 
massive maze of caverns, and it is quite possible to lose 
orientation within the sinus (fig. 1). Loss of orientation is 
likeliest when the floor of the sella is angular and sloping 
rather than perpendicular. In these cases the sellar floor 
may not be seen as a clearly definable bulge. 

In patients with a deep or vertically oriented chiasmatic 
sulcus the area between the limbus sphenoidale and the 
tuberculum sella is in contact with the subarachnoid space 
[10]. Surgical perforation of the anterior sella wall above 
the tuberculum sella will therefore lead to one of the more 
common complications, cerebrospinal fluid rhinorrhea 
(fig. 2). 


Frontal and Submentovertical Projection 


The frontal and submentovertical projections are most 
helpful in (1) assessment of most direct route to the sella, 
(2) evaluation of the course and position of intersphenoid 
septae, (3) relation of septae to the carotid arteries, and 
(4) relation of the optic and vidian canals and foramen 
rotundum to the pneumatized sinus. 
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Fig. 1.—Loss of orientation in capacious sinus in patient with metastatic 
carcinoma. Sella floor gently sloping. Surgical instrument malpositioned 
behind sella abutting posterior wall of sinus. Orbital retractor in position 
anteriorly. 


In the frontal and submentovertical projections two 
classes of septae are definable. The intersphenoidal septum 
is that portion of bone corresponding to the zone of fusion 
between the two halves of the presphenoidal and post- 
sphenoidal ossification centers. It divides the sphenoid into 
two frequently asymmetrical sinuses along the sagittal 
plane. It usually lies on or close to the midline in the pre- 
sphenoidal portion but may deviate laterally in the post- 
sphenoidal area. In these instances the superior surface of 
the septum may insert into the floor of the carotid sulcus. 
Lateral or sagittal lateral septa are frequently seen. They 
represent bony ridges at the junction of the body of the 
sphenoid with the lingular ossification centers. The 
pneumatized zones which occur lateral to these septa are 
called lateral recesses. Lateral septae originate posteriorly 
from the anterior portion of the carotid groove with their 
free edges extending toward, and occasionally close to, 
the midline. 

It is extremely important for the surgeon to be aware of 
the presence of either lateral sagittal or laterally deviating 
intersphenoidal septae. Should he follow one of these 
posteriorly and perforate the bone at its insertion, the 
carotid artery or cavernous sinus would be entered rather 
than the sella. The submentovertical projection is ideal for 
evaluating the position and course of these septae and aids 
in planning the least obstructed path to the sella. Severe 
intraoperative bleeding due to carotid artery perforation was 
seen in one of the early patients in the series. Since the insti- 
tution of preoperative laminography this problem has not 
recurred. 

The optic nerve and ophthalmic arteries are delicate 
structures which lie in close proximity to the surgical field. 
Trauma to these structures may produce partial or total 
blindness [11, 12]. This complication was not encountered 
in this series. The majority of patients having surgery for 
malignancy underwent a transethmoidal-transsphenoidal 
„approach. This affords the surgeon several advantages. He 
- is close to his target with little operative manipulation and 
avoids devitalizing the maxillary teeth [13]. The orbit is 


o 





Fig. 2.—Pneumocephalus due to vertically oriented chiasmatic sulcus in 
elderly patient with metastatic carcinoma of prostate. A, Preoperative mid- 
line laminogram of sella showing pneumatization extending to anterior sella 
wall (presphenoid-type sinus). B, Lateral radiograph 1 day after trans- 
sphenoidal hypophysectomy showing clouding of sinus and surgical defect 
in area of chiasmatic sulcus (arrows). Perforation resulted in cerebrospinal 
fluid rhinorrhea and pneumocephalus. 


entered along its medial surface and the periosteum.is ele- 
vated all along the medial wall posteriorly toward the 
orbital apex. The anterior ethmoidal vessels are ligated and 
divided. The most important surgical landmark is the poste- ` 
rior ethmoid foramen and its neurovascular bundle [14]. 
The air cell behind the posterior ethmoid foramen abuts the 
sphenoid rostrum and provides access to the sinus (fig. 3). 
Immediately behind the posterior ethmoid foramen is a 
dense bony strut which is the anteromedial border of the 
optic canal. 

After ligation, the posterior ethmoidal neurovascular 
bundle is divided and an incision is made into the posterior 
ethmoidal cell. The sphenoid rostrum is then directly ahead. 
This too is opened allowing access to the sphenoid sinus. 
Once the sinus is penetrated, the septa are identified and a 
bulge corresponding to the sella is then sought. Variations 
in sphenoid pneumatization affect the shape and configura- 
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Fig. 5.—Ideal placement of surgical instruments in patient with normal 
gland undergoing surgery for control of carcinoma. Note air-fluid level within 
sphenoid sinus. 





Fig. 3.—Submentovertical laminograms of skull specimen with wires 
placed within posterior ethmoid foramen. Wire seen above last pneumatized 
ethmoid air cell. Medial wall of optic canal lies immediately behind posterior 
ethmoid foramen (arrow ). 





Fig. 6.—Frontal radiograph during transsphenoidal cryohypophysectomy 
with 4.0 mm cryoprobe in ideal position extending 2—3 mm from midline. 
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Fig. 4.— Effect of sinus pneumatization on optic canal. A, Frontal lamino- 
gram of patient with pneumatization of lesser sphenoidal wing. Optic canal 
projects into sinus producing visible bulge (arrow). B, Intraoperative radio- 
graph in patient undergoing transnasal transsphenoidal hypophysectomy. 
Surgical dissector extending superiorly toward area of optic eminence. 
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tion of the internal architecture of the sphenoid sinus. 

When pneumatization has extended into ‘the lesser 
sphenoidal wing and optic strut, the optic canal becomes 
surrounded by pneumatized sinus [15]. Its wall is ex- 
tremely thin and can be seen as a bulge in the superior 
lateral portion of this sinus (fig. 4A). This has been termed 
the optic eminence [11]. Patients with this entity risk dam- 
age to the optic nerves and possible blindness. Figure 48 
shows an air-fluid level within the sinus. A curette is 
positioned unusually high and anteriorly extremely close to 
the optic eminence. It is easy to see how this thin leaf of 
bone can rupture in a susceptible case. 


Fig. 7.—Intraoperative lateral radiographs during transsphenoidal 
cryohypophysectomy showing normal surgical sequence. A, Drill ad- 
vanced into sphenoid sinus several millimeters in front of anterior sella 
wall. B, Drill advanced through anterior sella wall. C, Drill removed and 
4.0 mm cryoprobe inserted into proper position in anterior inferior quadrant 
of sella. 


When pneumatization has extended into the lingulae, the 
pterygoid canal and foramen rotundum may become incor- 
porated into the sinus wall. They may bulge prominently 
into the sinus or be totally included within it attached to the 
wall by a thin stalk [6]. In such cases fracture of the canals 
can occur causing damage to their neurovascular bundles. 


Intraoperative Evaluation 


After choosing the appropriate site for entrance into the 
sella, frontal and lateral radiographs or portable fluoroscopy 
are useful in confirming the exact location of the surgical 
instruments. Figure 5 shows proper placement of surgical 
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instruments within sella just below tuberculum sellae. In 
most cases the anterior pituitary lobe can easily be teased 
off the neurohypophysis. 

The early patients in this series underwent cryohypophy- 
sectomy for pituitary ablation. This procedure is still com- 
monly performed in many institutions. While the preopera- 
tive routine described is still helpful in preparing for this 
type of surgery, intraoperative frontal and lateral radio- 
graphs for probe placement become a necessity. The most 
common complications of cryohypophysectomy are cere- 
brospinal fluid rhinorrhea and persistent diabetes insipidus. 
This is accounted for by the close relationship between the 
adenohypophysis and the neurohypophysis, the pituitary 
stalk, and the diaphragma sella. Elevation of the cryoprobe 
slightly out of the substance of the gland can cause pene- 
tfation of the subarachnoid space as well as damage to the 
hypophyseal stalk and neurohypophysis. In a series of 116 
cryohypophysectomies VanGilder [2] reported 12 cases 
of cerebrospinal fluid rhinorrhea (three requiring operative 
intervention) and eight cases of protracted diabetes 
insipidus. Representative radiographs taken during stereo- 
tactic cryohypophysectomy demonstrate ideal placement 
of the surgical instruments (fig. 6). Two cryolesions are 
usually produced 2—3 mm to each side of the sagittal plane. 

In the sequence of events during cryohypophysectomy, 
a long drill is advanced to the sella wall (fig. 7). After the 
bone is pierced, a cryoprobe is inserted and the lesions 
produced. In the lateral projection the cryoprobe should lie 
within the anterior inferior quadrant of the sella as far as 
possible from the pituitary stalk, neurohypophysis, and 
diaphragma sella. 

After removal of the pituitary, the facia lata is placed 
abutting the diaphragma sella; the sphenoid and occa- 
sionally the ethmoid cells are filled with fat. 


Postoperative Evaluation 


Immediate postoperative radiographic examination has 
not been required in uncomplicated cases and thus is not 
performed routinely. However, during the extended follow- 
up period the majority of patients in the series have had 
some skull radiographs performed. Radiographs per- 
formed in the immediate postoperative period demonstrate 
: water density within the sphenoid sinus. Air fluid levels are 
quite common in the sphenoid, ethmoid, and maxillary 
sinuses. In most cases the opacity of the sphenoid sinus 
is no longer visible by the second or third postoperative 
‘week, but on occasion the overall density of the sinua may 
be increased for many months (fig. 8). Persistent opacity. 
is generally due to surgical packing of the sinus with fat and 
soft tissue. 

In uncomplicated cases the anterior sella wall defect is 
filled with a cartilagenous disc. In others a plastic plug is 
used in an attempt to reduce the incidence of postoperative 
cerebrospinal fluid rhinorrhea. 
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Fig. 8.—Postoperative sella. A, Lateral radiograph 1 day after trans- 
sphenoidal hypophysectomy. Surgical clips placed on posterior ethmoidal 
neurovascular bundle. Air-fluid levels identifiable in both maxillary sinuses : 
sphenoid sinus opaque. Surgical defect just perceptible as loss of lamina 
dura along anterior sella wall (arrows). B, Lateral radiographs several 
months after transsphenoidal hypophysectomy showing small amount of 
soft tissue hanging down from sella into sphenoid sinus. Sella wall defect 
very difficult to appreciate. 


2. VanGilder JC: The place of hypophysectomy in the manage- 
ment of metastatic breast cancer. Conn Med 39:3-4, 1975 

3. Hardy J, Ciric IS: Selective anterior hypophysectomy in the 
treatment of diabetic retinopathy. JAMA 203: 73-78, 1968 

4. Collins WF : Cryosurgery of the pituitary gland. Medica/ College 
of Virginia Quarterly 2 : 58—59, 1966 

5. Wilson CB, Winternitz WW, Bertan V, Sizemore G : Stereotaxic 
cryosurgery of the pituitary gland in carcinoma of the breast 
and other disorders. JAMA 198:587—590, 1966 

6. Rothman SLG, Kier EL, Kirchner JA, Allen WE III : Preoperative 
laminographic evaluation of the sphenoid sinus for trans- 
sphenoidal surgery. Laryngoscope 85:1986-—1988, 1975 

7. Condon ED: The distribution and mode of origin of septa and 
walls of the sphenoid sinus. Anat Rec 18:97—123, 1920 

8. Cope VZ: The internal structure of the sphenoid sinus. J Anat JP 
51 :127—136, 1917 


606 


10. 


TÉ 


12. 


ROTHMAN ET AL. 


. Hammer G, Radberg C: The sphenoid sinus. Acta Radio/ 


56:401—422, 1961 

Kier EL: The infantile sella turcica. New roentgenologic and 
anatomic concepts based on a developmental study of the 
sphenoid. Am J Roentgeno/ 102:747—767, 1968 

Takahashi R: Clinical investigation of the eminetia optica in 
the extreme posterior sinus, in A Collection of Ear, Nose and 
Throat Studies, Tokyo, Tokyo Kyoya Co, 1972, pp 504—511 
Takahashi R, Ashikana R: Severe visual complications of 


sinus operation, in A Collection of Ear, Nose and Throat Stud- 
ies, Tokyo, Tokyo Kyoya Co., 1972, pp. 524—542 


13. Kirchner JA, VanGilder JC: Transethmoidal hypophysectomy. 


14. 


15. 


Some surgical landmarks. Trans Am Acad Ophthalmol 
Otolaryngo/ 80:391—396, 1975 

Kirchner JA, Yanagisawa E, Crelin E: Surgical anatomy of the 
ethmoidal arteries. Arch Otolaryngol 74 :382—386, 1961 

Kier EL: Embryology of the normal optic canal and its anoma- 
lies. Invest Radiol 1 : 346—362, 1966 


Air Contrast Colon Examination in Patients with Colostomies 


HARVEY M. GOLDSTEIN! AND MARK H. MILLER'!:2 


A readily feasible technique for producing an excellent 
air contrast examination of the colon in patients with 
colostomies is described. The technique employs no special 
equipment and is easily tolerated by patients. Indications 
for the examination include a symptomatic patient with a 
negative conventional enema or suspicious single column 
examination. The surprisingly high incidence of both benign 
and malignant coexisting colonic neoplasms is reviewed. 


Excellent examination technique of the remaining colon in 
patients with colostomies following surgery for left-sided 
colon cancer is essential. Such patients are at higher risk of 
having a previously undiscovered colon tumor or of subse- 
quently developing a new lesion. Unfortunately, barium 
enemas through a colostomy are often suboptimal because 
of poor colon preparation and leakage of barium during 
the examination. Various techniques have been described 
to facilitate the barium examination of the colon in pa- 
tients with colostomies [1—5]. For the most part, these 
methods have been concerned with providing effective 
tamponade of the colostomy stoma to prevent barium 
spillage and achieve complete colonic distension of the 
colon. 

This paper describes a readily feasible technique for 
performing air contrast barium enemas in patients with 
colostomies using modifications of previously reported 
techniques for single column examinations and colostomy 
irrigations [1, 3, 6, 7]. The examination may be performed 
in any radiology department and yields good quality 
studies in the detection or confirmation of additional 
colonic neoplasms in this high risk population. 


Materials and Methods 


The examination is performed with simple equipment available in 
any hospital. A no. 26—30 French soft rubber catheter with from 
three to four side holes is utilized. The catheter is inserted through 
the enlarged hole of a conventional infant feeding nipple from which 
the tip has been cut off. A large bore needle (16 gauge) attached to 
a sphygmomanometer bulb is "piggybacked' into the catheter 
(fig. 1A).° 

As with any clinical or radiologic examination of the colon, suit- 
able cleansing is essential. In our department, patients with colos- 
tomies are prepared in the same manner as those with intact colons. 
The preparation continues for 18 hr and consists primarily of a 
liquid diet, hydration, and cathartics. 

The patient inserts the lubricated flexible catheter through the 
colostomy stoma and into the descending colon for a distance of 
6—10 inches. The catheter may be inserted in either the sitting or 
recumbent position. Introduction of the catheter usually causes no 
problem since the procedure is similar to routine colostomy irriga- 
tion techniques. When the catheter is in position, the nipple is 
guided down the catheter and placed into the stoma. Using the left 
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hand, the patient presses the flat edge of the nipple base against 
the colostomy stoma to prevent barium leakage (fig. 1B). 

The examination is performed with the patient in the supine 
position. With the air tubing clamped, the barium mixture [8] is 
allowed to run into the colon. Manual squeezing of the barium bag 
is necessary for steady flow. The head of the barium column is 
allowed to cross the spine to the hepatic flexure and then stopped. 
The patient is turned into the decubitus position with the right side 
down and briefly shaken to aid the flow of barium into the right 
colon. At this point, the barium tubing is clamped and the air tubing 
opened. Much of the air is introduced with the patient in the supine 
position, but, if necessary, turning the patient into the decubitus 
position again will aid filling of the right colon. As much air is intro- 
duced as the patient can comfortably tolerate or until free reflux of 
barium or air into the terminal ileum occurs. After the colon is filled 
with barium and air, gentle rocking of the patient from side to side 
will enhance optimal coating. 

Upright spot films of the flexures (fig. 2) and other spot films of 
the cecum and descending colon above the colostomy are obtained. 
Overhead radiographs that are exposed on 14 x 17 inch films 





Fig. 1.—A, Drawing of multiholed catheter fitting through infant feeding 
nipple. Air inflow needle is piggy-backed into catheter. GP — 4 x 4 inch 
gauze pad. B, Catheter located in descending colon. Feeding nipple is 
within colostomy stoma and patient provides manual tamponade. 
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Fig. 2.—Upright spot films of splenic (A) and hepatic (B) flexures as part of air contrast colostomy enema examination. 


include supine, both supine 20° oblique views, both decubitus 
views, and an upright view (fig. 3). 


Discussion 


Multiple colonic neoplasms probably occur more fre- 
quently than generally recognized. In the largest reported 
series (more than 6,000 patients) [9], an incidence of 4.3% 
of multiple invasive carcinomas was found. When non- 
invasive in situ carcinomas were included, the incidence 
rose to 12%. Similarly, Diamante and Bacon [10] reported 
an overall incidence of multiple colonic malignant lesions 
of 5.2%. Of their 134 patients, 80 had synchronous tumors 
while 54 patients had two or more colon tumors discovered 
asynchronously. Finally, the incidence of coexisting polyps 
with carcinoma of the colon has been reported to be as 
high as 40% [11]. 

The availability of a simple technique for performing an 
air contrast colon examination in a patient with a colostomy 
is important, as a well-performed air contrast examina- 
tion has been shown to be quite valuable in the detection 
of polypoid lesions [8, 12, 13]. If not utilized as the 
routine study, the air contrast technique in colostomy 
patients should be strongly considered in those patients 
with clinical symptoms or as the second examination when 
the convention colostomy barium enema has positive or 
suspicious findings (fig. 4). In addition, an air contrast 
examination may be utilized as the first examination of the 


colon following cancer surgery to evaluate the colon for 
residual or previously undetected small neoplasms. The 
latter situation is particularly appropriate since the pre- 
operative examination of the colon proximal to a left-sided ` 
obstructing carcinoma is often incomplete or unsatisfac- 
tory because of excessive fecal material. 

As with any retrograde examination of the colon, the 
most serious potential complication is perforation. With the 
air contrast examination described, it is important that the 
patient, not radiologic personnel, insert the enema tubing. 
Each colostomy is constructed differently and the basic 
technique of catheter introduction is familiar to the patient 
because of the similarity to routine colostomy irrigation 
practices. 

Air contrast colostomy enemas have been performed in 


- our department in more than 80 patients ranging up to 76 


vears of age. The examination is well tolerated and may be 
completed in 30—40 min. Adequate to excellent results are 
obtained in virtually all well prepared patients who are able 
to insert the enema tubing for approximately 6 inches into 
the descending colon and subsequently cooperate by 
maintaining manual pressure on the nipple base: 
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Fig. 3.—Overhead 14 x 17 inch radiographs obtained during air con- 
trast colostomy examination. A, Supine view. B, Upright view. C, Decubi- 


tus view with left side down. Nipple located within colostomy stoma 
(arrow). 
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Fig. 4.—76-year-old male with carcinoma of rectum resected 4 years previously ; patient anemic for past 3 years. Three conventional colostomy barium 
enemas interpreted as normal during this interval. A, Spot film from single column examination demonstrating some redundancy of cecum with ill-defined 
filling defect seen in retrospect. Compression could not be effectively applied to cecum because of its location within pelvis. B, Air contrast colostomy éhema 
demonstrating irregular mass in cecum subsequently proven to be another adenocarcinoma. 
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Radiographic Manifestations of Malignant Histiocytosis 


N. REED DUNNICK,’ BRUCE R. PARKER,’ ROGER A. WARNKE,? AND RONALD A. CASTELLINO' 


Twenty-six cases of histologically proven malignant 
histiocytosis are presented. Patient ages ranged from 20 
months to 82 years, and a 10:3 male preponderance was 
seen. Clinical presentation is similar to that of malignant 
lymphoma and leukemia: histologic differentiation is re- 
quired. The frequency of intrathoracic involvement at the 
time of presentation is similar to that of non-Hodgkin's 
lymphoma. Retroperitoneal lymph node invasion was 
readily seen on five of the eight lymphograms performed. 
Hepatosplenomegaly was a common finding, and three of 
the patients had evidence of bone involvement during the 
course of their illness. 

While there are no radiographic findings specific to 
malignant histiocytosis, the presence of hepatomegaly 
should suggest this possibility. The establishment of the 
correct diagnosis is important to guide choices in chemo- 
therapy. 


Introduction 


Malignant histiocytosis, as defined by Rappaport [1], is a 
disorder characterized by a systemic proliferation of mor- 
phologically atypical histiocytes. Symptoms usually in- 
clude fever, cachexia, and localized lymphadenopathy 
which often becomes generalized and is often associated 
with hepatic and splenic enlargement. Anemia, leukopenia, 
and-«hrombocytopenia are common laboratory findings. 
Since Scott and Robb-Smith first described this disorder 
under the term histiocytic medullary reticulosis in 1939 [2], 
over 100 cases have been reported under a variety of 
names including aleukemic reticulosis, histiocytic reticu- 
losis, malignant reticulosis, and histiocytic leukemia. Since 
significant remission may be induced with chemotherapy 
combinations which include adriamycin [3], it is important 
for clinicians, radiologists, and pathologists to be aware of 
this disease. Detailed radiographic findings in patients 
with malignant histiocytosis have not been reported previ- 
ously. 


Subjects and Methods 


The clinical records and radiographs of all patients seen at the 
Stanford University Medical Center with biopsy proven, previously 
untreated malignant histiocytosis were reviewed. In one case the 
rádiographs had been destroyed and reports were used instead. 


Histological specimens were reviewed and the diagnosis confirmed - 


by one of us (R. A. Warnke). Sixteen patients were seen at Stanford 
University Hospital, six at Children's Hospital at Stanford, and four 
at the Palo Alto Veterans Administration Hospital. All patients were 
seen from 1966 to 1975. 

Patients included 20 males and six females and ranged in age 
from 20 months to 82 years. Average age was 33 years with five 
patients under 10 years and nine patients over 50 years of age. The 
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most frequent presenting complaints were fever and lymph- 
adenopathy, and many patients were initially thought to have 
malignant lymphoma or leukemia. The histologic findings have been 
previously described [4]. 


Results 


The types of radiographic examinations performed are 
listed in table 1. All 26 patients had standard posteroante- 
rior and lateral chest radiographs. Full lung tomography 
was performed in eight. Ten patients presented with evi- 
dence of intrathoracic disease compatible with involvement 
by malignant histiocytosis. 

Eight patients had pulmonary infiltrates, the character 
of which was alveolar or mixed rather than purely intersti- 
tial. Four of these eight had associated pleural effusions: 
one had an associated mediastinal mass and one a 
mediastinal mass, pulmonary infiltrate, and pleural effusion. 

Four patients presented with mediastinal masses : one of 
these had hilar as well as mediastinal adenopathy. All 
seven of the patients with pleural effusion at time of presen- 
tation had either associated pulmonary infiltrates (four 
cases), mediastinal masses (two cases) or both (one case). 
Examination of pleural fluid confirmed the presence of 
malignant histiocytosis in two of these seven but was 
negative in a third case. 

A lung biopsy was performed in one case and demon- 
strated malignant histiocytosis. Five cases subsequently 
came to postmortem examination. Four of these cases had 
pulmonary involvement both radiographically and histo- 
logically while the fifth case had neither. Radiographic 
findings in the six cases which were histologically proven 
to have intrathoracic involvement by malignant histiocy- 


TABLE 1 
Radiographic Findings in Malignant Histiocytosis 








No. Positive 

Study Patients Findings 
ee 
Chest radiograph.................. 26 17 
Abdominal film.................... 23 12" 
Lymphográm. «iussa air razza 8 5 
Excretory urogram................. 15 4t 
Bone survey:..................... 11 3 
Upper GI and small bowel series....._ . 9 41 
Banumenema...... 6 21 


* 12 enlarged spleens ; nine enlarged livers. 
f Extrinsic compression. 
1 One intrinsic, one extrinsic. 
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Fig. 1.—9-year-old male. A, Normal chest radiograph at presentation. B, Development of mediastinal and hilar lymphadenopathy and nodular pulmonary 
infiltrates (arrows) 2 months later. 


tosis included mediastinal or hilar masses in three cases, 
pulmonary infiltrates in four, and pleural effusions in four 
cases. 

Mediastinal masses developed in two patients during 
the course of their illnesses; one was associated with a 
pulmonary infiltrate (fig. 1) and the other with a pleural 
effusion. Five additional patients with normal initial chest 
radiographs developed pulmonary infiltrates later in their 
clinical course; four of these had demonstrable pleural 
effusions. 

Splenomegaly was identified on plain films of the abdo- 
men at presentation in 11 cases; hepatomegaly was also 
present in seven cases and was always accompanied by an 
enlarged spleen. In one of these cases hepatomegaly and 
an increase in splenomegaly occurred after an initial presen- 
tation of only mild splenomegaly. In another case hepato- 
splenomegaly developed later. A liver biopsy was available 
in five of the nine cases of hepatomegaly, and malignant 
histiocytosis was found in four. Evidence of malignant 
histiocytosis was present in each of the four spleens ex- 
amined histologically. 

Bipedal lymphograms were performed on eight patients. 
Two were normal and one demonstrated benign changes 
thought to be due to reactive hyperplasia [5]. The remaining 
five were interpreted as positive for involvement with the 
underlying malignant disease process (fig. 2). Two pa- 
tients showed involvement of paraaortic lymph nodes only, 
and two had evidence of generalized paraaortic and iliac 
lymph node involvement. The fifth patient had grossly en- 
larged and abnormal external iliac lymph nodes bilaterally 
and no opacification of the paraaortic lymph nodes. No 
staging laparotomies were performed so that immediate 
confirmation of the radiographic interpretation was not 
possible. However, significant diminution in the size of 
opacified lymph nodes was seen after initiation of therapy 


in four patients. In addition, two of five patients with 
positive lymphograms were found to have paraaortic or 
iliac lymph node involvement at postmortem examination. 

In the two patients with normal lymphograms, routine 
surveillance abdominal radiographs showed an increase in 
lymph node size and the development of an abnormal in- 
ternal architecture in the residually opacified lymph nodes, 
indicating invasion by malignant histiocytosis (fig. 3). In 
two other patients the residually opacified lymph nodes 
increased and decreased in size corresponding to changes 
in treatment and disease activity. 

Lateral deviation of the ureters by enlarged lymph nodes 
was noted in four of 15 excretory urograms performed. In 
three of these four cases the lymphogram clearly demon- 
strated the enlarged lymph nodes responsible for the lateral 
deviation. The fourth patient did not have a lymphogram. 
No intrinsic renal lesions were found. 

Abnormalities related to malignant histiocytosis were 
found in three of 11 bone surveys. Evidence of mastoiditis 
was thought to be unrelated to malignant histiocytosis in 
one case. However, subsequent development of a destruc- 
tive lesion in the temporal bone associated with malignant 
cells in the cerebrospinal fluid was presumably due to 


. malignant histiocytosis, although not biopsy proven. The 


second case showed probable involvement of the right 
tibia by malignant histiocytosis but was not histologically 
confirmed. In the third case, destruction of a lumbar pedicle 
developed within 2 months of presentation (fig. 3). 

Barium examinations of the gastrointestinal tract were 
performed on nine patients. In four cases the upper gastro- 
intestinal series demonstrated extrinsic gastric or duodenal 
compression by a tumor mass. One of these patients also 
had an extrinsic mass seen on the small bowel series. Six 
patients had barium enema examinations. An extrinsic 
mass was seen in one case. In a second patient, a nodular 
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Fig. 2.—47-year-old female. Lymphogram with an- 
teroposterior (4) and oblique (B) projections showing 
gross enlargement and distortion of internal architecture 
of paraaortic, paracaval, and right iliac lymph nodes. 








Fig. 3.—Same case as fig. 1. A, Normal lymphogram at presentation. B, Subtle chan 
indicating tumor involvement 4 weeks later. Note lack of distinctness of ri 
enlargement and distortion of paraaortic lymph nodes ( 


ges of enlargement of high left paraaortic lymph nodes (open arrow) 
ght pedicle of L5 (arrow). C, Further washout of residual contrast but more dramatic 
open arrows) 2 months after presentation. Note complete destruction of L5 pedicle (arrow) 
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mucosal pattern of the colon suggested intrinsic involve- 
ment similar to the appearance seen with lymphomatous 
invasion (fig. 4). This nodular appearance improved after a 
combination of irradiation and chemotherapy. 
Arteriograms were performed on two patients. In one 
patient in which hepatosplenomegaly was seen on plain 





Fig. 4.—9-year-old female. A and B, Barium enema demonstrating in- 
volvement of large bowel by malignant histiocytosis. Descending and 
transverse colon show thickening of bowel wall. C, Repeat barium enema 
following treatment is unremarkable. 


films, a selective celiac arteriogram demonstrated a diffuse 
increase in liver size with stretched vessels competible 
with an infiltrative process. The presence of tumor cells 
was confirmed by histologic examination of a biopsy 
specimen. The second patient had a 5 cm mass in the right 
anterior thigh. A femoral arteriogram (fig. 5) showed this to 
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contain minimal neovascularity, and biopsy subsequently 
demonstrated malignant histiocytosis. 


Discussion 


Recent reports have better defined the clinical and patho- 
logic findings in patients with malignant histiocytosis 
[3, 4]. The clinical presentation in most patients is similar 
to that of leukemia or malignant lymphoma. Fever, lymph- 
adenopathy, malaise, and weakness are the most frequent 
findings, with weight loss, sweats, and chest and back 
pain also common symptoms. The diagnosis of malignant 
histiocytosis is usually made by lymph node or liver biopsy, 
or by bone marrow aspiration. The pathologic diagnosis 
may be difficult in some patients, requiring repeat biopsies 
of lymph nodes or other tissues. Separation of this disorder 
from other lymphoreticular disorders is important because 
recent evidence suggests that a chemotherapeutic regimen 
including adriamycin may be effective in inducing re- 
missions [3]. 

The incidence of intrathoracic disease due to malignant 
histiocytosis at time of presentation (3896) is similar to that 
for patients with non-Hodgkin's lymphoma (44%) [6]. 
Pleural effusions were found more frequently at presenta- 
tion in malignant histiocytosis (27%) than in non-Hodg- 
kin's lymphoma (10%) and were always associated with 
either mediastinal (two cases) or pulmonary (four cases) 
involvement, or both (one case). 

Initial pulmonary involvement was encountered more 
commonly (31%) than in patients with non-Hodgkin's 
lymphoma (5%) [6]. Six patients with malignant histiocy- 
tosis developed pulmonary infiltrates during the course of 
their illness; all had normal chest radiographs at presenta- 
tion. Although the pulmonary infiltrates were not histologi- 
cally proven to represent involvement by malignant histio- 
cytosis in all cases, this experience is consistent with the 
42% incidence of pulmonary parenchymal disease found 
at autopsy [4]. 

Five of eight patients who underwent bipedal lymphog- 
raphy had lymphographic evidence of involvement of the 
opacified lymph nodes by malignant histiocytosis. The 
lymphographic changes were quite flagrant, with promi- 
nent lymph node enlargement and marked distortion of the 
normal .internal architecture [7]. The patterns observed 
were similar to those seen in malignant lymphoma. Al- 
though the frequency of positive lymphograms is higher 
than in our experience with non-Hodgkin's lymphoma [8], 
it probably in part reflects patient selection for Iymphog- 
raphy. 

Although splenomegaly at presentation is common 
among patients with lymphoma, hepatomegaly is not. In 
this series, prominent hepatomegaly at presentation was 
diagnosed radiographically in seven cases (28%). Signifi- 
cant hepatomegaly developed later in two patients. It is of 
interest that hepatic enlargement was not seen without 
concomitant splenic enlargement. These findings correlate 
well with the high frequency of hepatic (86%) and splenic 
(100%) involvement seen at postmortem examination [4]. 

Although none of our patients had esophageal involve- 





Fig. 5.—32-year old male. Right femoral arteriogram for evaluation of 
soft tissue mass in proximal thigh showing minimal amount of neovascu- 
larity (arrows), due to biopsy proven malignant histiocytosis. 


ment, Medford [9] described one case in which an upper 
gastrointestinal series reportedly showed esophageal 
varices ; at necropsy, ulcerations with a marked histiocytic 
infiltration were found but no varices. In our series only 
one patient had intrinsic gastrointestinal involvement 
which cleared with appropriate therapy. 
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Neonatal Diaphragmatic Dysfunction 


HOWARD A. WEXLER! AND CATHERINE A. POOLE! 


Several unusual diaphragmatic problems in the neonate 
are presented and a new potential complication of the 
negative pressure respirator is illustrated. The association 
of bilateral diaphragmatic eventrations with chromosome 
anomalies is emphasized. In our experience the appearance 
of the chest on frontal and lateral views is usually so char- 
acteristic that no further evaluation is required. The rela- 
tionship between several neuromuscular disorders and 
diaphragmatic dysfunction is discussed. A case of con- 
genital myotonic dystrophy with unilateral eventration is 
illustrated. 


There have been sporadic accounts in the radiologic litera- 
ture of unusual diaphragmatic anomalies in the neonate. 
Our recent experience with several unusual types of dia- 
phragmatic dysfunction prompted this report. 


Diaphragmatic Paralysis 


Case 7 (Congenital) 


C. J. was the product of a normal spontaneous vaginal delivery 
to a 39 week primigravida. The Apgar score was 2 at 1 min, im- 
proving to 6 at 5 min. The initial films were interpreted as normal 
though expiratory. The infant was placed on a respirator with some 
clinical improvement, but chest radiographs were considered un- 
changed. Fluoroscopy of the chest revealed paradoxical motion 
bilaterally, and inspiratory-expiratory examinations demonstrated 
normal position of the diaphragms during expiration, with elevation 
during „inspiration (fig. 1). Neurologic evaluation revealed mild 
bilateral upper extremity palsies which cleared after several weeks. 
The child continued to do poorly and at 5 weeks of age underwent 
bilateral diaphragmatic plication. At surgery the diaphragm was 
noted to be markedly elevated with no spontaneous motion. The 
patient showed transient improvement postoperatively but required 
continuous hospitalization for the next 21 years with assisted 
mechanical ventilation on an almost daily basis. She developed 
chronic pulmonary disease with cor pulmonale and expired at 
30 months, never having left the hospital. 

At autopsy the musculature of both diaphragms was entirely 
normal, as were the respective phrenic nerves. The spinal cord was 
also normal. 


Comment. Clinically severe respiratory distress without 
radiographic evidence of air trapping is unusual. Lesions 
other than hyaline membrane disease or diaphragmatic 
abnormalities that are associated with hypoaeration include 
diffuse central nervous system damage, hypothermia, 
and maternal sedation. Expiratory chest films in neonates 
with respiratory difficulties should suggest these possi- 
bilities, and fluoroscopy can identify the infant with 
diaphragmatic paralysis or eventration. 

Unilateral diaphragmatic paralysis is usually caused by 
injury to the phrenic nerve occurring during difficult de- 
liveries with breech presentations. It may be associated with 
a brachial plexus injury of the Erb type or it may occur as 


an isolated lesion, commonly affecting the right side [1]. 
The mortality rate with conservative management has been 
reported to be as high as 20% [2]. With recent more ag- 
gressive management the prognosis has improved consid- 
erably [3—5]. Although bilateral diaphragmatic paralysis 
has been referred to as a rare lesion [6], we have been 
unable to find another case report in the English literature. 
This very unusual case has been classified as bilateral 
diaphragmatic paralysis, probably central in origin, although 
the precise etiology is unknown. 


Case 2 (/atrogenic) 


G. T. was born to a 20-year-old primigravida at 37 weeks gesta- 
tion. The birth weight was 2,960 g with an initial Apgar score of 10. 
At 6 hr respiratory distress with retraction was noted. The chest 
radiograph (fig. 24) was compatible with mild hyaline membrane 
disease. She was placed on a continuous negative pressure 
respirator [7] with an initial setting of — 10 mm Hg. This was subse- 
quently reduced to — 2 mm Hg, where she was maintained for the 
next few days. At 9 days of age a circumferential ulcerating lesion 
was noted on the right side of the neck. This was thought to be sec- 
ondary to pressure from the outlet portion of the respirator (fig. 2B). 
At about the same time she began retracting with feedings. Frontal 
and lateral chest films films revealed elevation of the right dia- 
phragm (fig. 2C), and paradoxical motion was documented 
fluoroscopically. The patient was discharged clinically asympto- 
matic 65 days after birth with persistent elevation of the right 
diaphragm. 


Comment. The introduction of positive pressure respira- 
tors has revolutionized management of the idiopathic 
respiratory distress syndrome as well as other respiratory 
disorders in the neonate. However, the decreasing mortality 
rates have been associated with increasing morbidity rates. 
Complications have occurred in as many as 4096 of patients 
treated with positive pressure respirators [8—12]. With use 
of the negative pressure chamber, first described by Stern 
et al. [13] in 1970, the complication rate has been reduced 
to approximately 5% [14]. The only reported complication, 
other than the air block syndrome, has been abrasions 
around the neck [15] secondary to pressure from the plastic 
ring supporting the iris diaphragm (fig. 28). 

Krauss and Marshall [16] recently described an infant 
who developed a posterior neck ulceration from the con- 
tinuous positive airway pressure hood. Our patient de- 
veloped a similar problem, but the ulceration was more 
lateral and presumably extended to involve branches of the 
brachial plexus as well as the origin ot the phrenic nerve 
leading to a unilateral diaphragmatic paralysis. 

Since use of the negative pressure respirator is becoming 
more prevalent, physicians should be aware of this poten- 
tial complication. 
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Fig. 1.—Bilateral congenital paralysis (case 1). Diaphragm elevated on inspiration (A) and in normal position during expiration (B). Bilateral paradoxical 
motion confirmed fluoroscopically. 





. 


Fig. 2.—latrogenic paralysis of right diaphragm {case 2). A, Initial 
examination of chest showing diffuse changes consistent with mild*to 
moderate hyaline membrane disease. Both diaphragms in normal position. 
B, Continuous negative pressure box inside isolette. Two plastic iris dia- 
phragms seal box over neck and pelvic area. (Courtesy of Dr. E. Banclari) 
C. Frontal view at 9 days of age showing incomplete clearing of hyaline 
membrane disease. Mediastinal structures shifted to left and hypoventila- 
tion of right lung secondary to elevation of right diaphragm. Left dia- 
phragm in normal position compared to right. Lesion on right side of neck 
can be identified on frontal view as soft tissue defect (arrow). 
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Fig. 3.—Bilateral diaphragmatic eventration (case 3, trisomy 13-15). A, Frontal view showing lower two-thirds of right lung obscured by prominent 


elevation of right diaphragm. Three levels can be identified (arrows). Cardiac a 
fied. B, Lateral view showing elevated anterior portion of right diaphragm (ar 


Bilateral Diaphragmatic Eventration 


Case 3 (Trisomy 13—15) 

Girl B was born to a 27-year-old multigravida at 40 weeks ges- 
tation. After a normal spontaneous vaginal delivery, cyanosis was 
noted. Physical examination revealed a 3,000 g cyanotic infant with 
multiple anomalies of the ears, extremities, and cardiovascular Sys- 
tem. The initial examination revealed an abnormal mediastinal 
silhouette on the frontal view (fig. 3A). The lateral view (fig. 38) 
demonstrated marked elevation of the anterior portion of the right 
hemidiaphragm and a small posterior bulge on the left side. The 
patient expired at 2 days of age. 

Postmortem examination confirmed bilateral diaphragmatic 
eventration in addition to malrotation of the cecum and appendix. 
Chromosome analysis revealed trisomy 13-15. 


Case 4 (Trisomy 18) 

Girl A was born to an 18-year-old primigravida at 34 weeks ges- 
‘tation. Birth weight was 1,250 g and the Apgar score was 4 at 1 
min. Because of prematurity and a large occipital encephalocele, 
she was transferred to the newborn intensive care unit. Initial chest 
radiographs revealed bilateral anterior diaphragmatic eventration. 
The patient died at 4 days from cardiorespiratory arrest. 

At postmortem examination there was bilateral diaphragmatic 
eventration with hypoplastic lungs. The diaphragm was extremely 
thin and was completely transparent anteriorly (fig. 4A). In no area 
was there an actual defect in the diaphragm. Histologic examination 
revealed irregular replacement of normal diaphragmatic muscle 
with fibrous tissue (fig. 48). 


Case 5 (Partial D trisomy) 

Boy A was born to a 20-year-old primigravida at 35 weeks ges- 
tation. Birth weight was 2,600 g and the Apgar score was 7 at 1 
min, improving to 9 at 5 min. 

The child had multiple congenital anomalies including bilateral 
cleft lip and palate, hypertelorism, an absent left thumb and dis- 
located right thumb, and bilateral club feet. A routine chest film 


~ 


pex displaced upward and to left. Two levels of left diaphragm can be identi- 
row) and posterior bulge of left (arrowhead). 


revealed an abnormal infracardiac density on the frontal view with 
an abnormally high position of the anterior portions of both dia- 
phragms confirmed on the lateral projection. 

Chromosome analysis identified translocation of a segment of 
chromosome 14 to chromosome 18 (partial D trisomy). 


Case 6 

Boy L was born to a 21-year-old primigravida at 40 weeks gesta- 
tion. Apgar scores were 3 and 5 at 1 and 5 min, respectively. The 
gestational history was unremarkable. On 40% oxygen the infant 
was grossly cyanotic with grunting, retracting, and nasal flaring. 
The chest radiographs revealed bilateral diaphragmatic eventration. 

The infant underwent laparotomy with correction of the bilateral 
defects. The major portion of the right lobe of the liver was dis- 
placed cephalad with an intact anterior eventrated diaphragm 
separating it from the chest. A similar diaphragmatic lesion was 
found on the left side. Postoperatively he continued to do poorly 
with marked arterial desaturation on 100% oxygen. The patient 
expired prior to cardiac catheterization. Postmortem examination 
confirmed the suspected clinical diagnosis of tricuspid atresia with 
a hypoplastic right ventricle and main pulmonary artery. Chromo- 
some analysis was not obtained. 


Comment on Cases 3—6 


The first radiographic report of bilateral anterior eventra- 
tion appeared in 1962 [17]. Other reports have followed 
[18-20], but none has described a posterior element as 
seen in case 3. Some authors have alluded to the diffi- 
culty [20] or impossibility [21] of making a premortem 
diagnosis of diaphragmatic eventration, and pneumoperi- 
toneography has been advocated to ascertain the level of 
diaphragm [18]. In our experience, conventional frontal 
and lateral chest films have been so characteristic that 
further evaluation is not usually required. 

The pathogenesis of bilateral eventration in most pa- 
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Fig. 4.—Bilateral diaphragmatic eventration (case 4, trisomy 18). A, At 
autopsy, anterior portions of both diaphragms attentuated and almost 
transparent to examiner's finger. Dia = diaphragm, Ht = heart. B, Repre- 
sentative histologic section showing fibrous atrophic area in center sur- 
rounded by more normal-appearing diaphragmatic muscle on both sides. 


tients remains unknown. Mellins et al. [20] have suggested 
that some neonates with Werdnig-Hoffman disease may 
have unrecognized bilateral eventrations misinterpreted as 
normal expiratory phase chest films. The two patients they 
described had respiratory distress secondary to diaphrag- 
matic dysfunction. 

The high incidence of abnormal chromosomes found in 
Our patients suggests to us that bilateral diaphragmatic 
eventration in most cases is related to a true developmental 
defect. In a very thorough postmortem examination of an 
infant with trisomy 18, Barash et al. [21] noted a generalized 
tendency towards abnormal muscle development. Some 
muscles were absent, whereas others, including the dia- 
phragm, were hypoplastic. The diaphragm of our case 4 
bears a striking resemblance to their patient. 


Congenital Myotonic Distrophy 


Case 7 


Boy A was born to a 26-year-old multigravida at 40 weeks gesta- 
tion by elective caesarean section. Maternal history included a 
previous caesarean section of a stillborn male. An autopsy of that 
infant was not obtained. Birth weight was 2,700 g, the amniotic 
fluid was meconium stained, and the Apgar score was 6 and 9 at 1 
and 5 min respectively. 

Because of diffuse hypotonia and mild cyanosis, assisted venti- 
lation was required in the delivery room. The initial chest radio- 
graph (fig. 5) revealed elevation of the right diaphragm. 


Fig. 5. Congenital myotonic dystrophy (case 7). Film on first day show- 
ing elevation of right diaphragm. 


At 24 hr, neurologic evaluation revealed a hypotonic infant with 
frog leg positioning. There was facial diplegia, bilateral ptosis, and a 
diminished sucking reflex. The clinical impression was neonatal 
myotonic dystrophy. Evaluation of the infant included two normal 
electroencephalograms and a normal nerve conduction study. The 
electromyogram was consistent with myotonic dystrophy. Biopsy 
of the left quadriceps at 2 months of age showed muscle atrophy. 

A careful retrospective evaluation of the mother revealed findings 
consistent with the diagnosis. After probing the family history, 
it was learned that a maternal uncle and cousin are also Known to 
have myotonic dystrophy. e: 

The patient required prolonged hospitalization due to multiple 
episodes of atelectasis and pneumonia as well as hyperbilirubinemia. 
He slowly improved and was discharged after 60 days to be fol- 
lowed in the outpatient department. 


Comment 


Although diaphragmatic abnormalities have been de- 
scribed in infants with congenital myotonic dystrophy for 
15 years [22—27], this entity has received scant attention 
in the radiologic literature. Early onset is characterized by 
difficulty in swallowing and sucking, facial diplegia, and 
generalized muscular hypotonia. In a previous report 
Caughey and Gray [25] described unilateral elevation of 
the diaphragm in three of 25 patients evaluated. The his- 
tory of a previous caesarean section and infant death in our 
case as well as in others previously reported [23, 28] 
is characteristic of familial myotonic dystrophy. Poly- 
hydramnios has also been a frequent feature, perhaps 
attributable to poor swallowing in utero. Whereas some 
infants succumb in the neonatal period [29], others become 
progressively stronger after several months and usually 
stabilize. 


Discussion 


Eventration of the diaphragm has been described under 
names such as nonparalytic eventration, atrophy of the 
diaphragm, neurogenic muscular aplasia of the diaphragm, 
and membraneous diaphragm [30]. It is a question of 
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semantics whether a hernia with a sac is considered an 
eventration or a hernia [31]. Theoretically the pathologist 
should be able to distinguish the eventrated diaphragm 
with its three different layers (pleura, atrophic muscle, and 
peritoneum) from the hernia "sac" which includes only two 
(pleura and peritoneum) [30, 32]. In practice this distinc- 
tion is often difficult to make preoperatively and is really of 
little importance clinically. However, we do attempt to 
differentiate congenital eventrations of the diaphragm from 
paralyses (acquired eventration). Although the manage- 
ment of each will be dictated by the degree of cardiovascu- 
lar compromise [31], the association of chromosome and 
other anomalies with congenital eventrations is quite dis- 
tinct from the frequent history of birth trauma and occa- 
sionally Erb's palsies in patients with diaphragmatic 
paralysis [2]. 

Although many have reported a predominance of left- 
sided lesions [11, 25, 30, 32], most of the neonates that 
have come to our attention have had involvement of the 
right side. It may be that infants with left-sided lesions 
remain asymptomatic and therefore are not subjected to 
radiographic evaluation in the neonatal period, whereas 
abnormal function on the right side is more likely to produce 
symptoms early. One explanation that has been offered [3] 
is that a diaphragm subtended by a heavy solid viscus such 
as the liver is more likely to be displaced into the chest 
(leading to cardiopulmonary symptoms) than is a dia- 
phragm associated with an air or fluid-filled viscus such as 
the stomach. This would explain the preponderance of 
right-sided lesions in neonates compared to the left-sided 
preponderance in adults, many of whom are asymptomatic. 


Conclusions 


Although the etiology of localized eventrations in adults 
and some children is still open to debate [3], it seems 
likely that bilateral eventrations represent a true congenital 
defect. In our experience plain chest films are so character- 
istic that no further studies have been necessary. Chromo- 
some analysis of the proband and family may be warranted. 
Radiologists may be in the position to first suggest this dif- 
ferential diagnosis when confronted with a neonate with an 
abnormal-appearing diaphragm. 
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Two Lesser Known but Useful Signs of Neonatal Pneumothorax 


LEONARD E. SWISCHUK' 


Two lesser known signs of neonatal pneumothorax are 

presented: the “large, hyperlucent hemithorax’’ sign and 
the “medial stripe” sign. In a review of 113 consecutive 
cases of proven neonatal pneumothorax, the large, hyper- 
lucent hemithorax was the presenting sign in 29 and the 
medial stripe in 12 (2596 and 1196, respectively). A left- 
sided preponderance of both signs but especially of the 
large, hyperlucent hemithorax remained unexplained. The 
practical significance of the signs, differential diagnosis, 
and influence of the Mach effect are described. 
Because anterior pneumothoraxes in infants have a some- 
what atypical roentgenographic appearance, they are fre- 
quently overlooked. In addition, medial pneumothoraxes 
are usually misinterpreted as pneumomediastinum or pneu- 
mopericardium because of their location. This communica- 
tion presents two signs associated with anterior and medial 
pneumothoraxes in infants. The Mach effect and its in- 
fluence on perception of medial pneumothoraxes is also 
considered. 


Material and Results 

A review of 113 consecutive cases of neonatal pneumothroax 
was undertaken. Of the 113 cases, 72 (6496) demonstrated the 
classic patterns of neonatal pneumothorax : 18 were bilateral, 25 on 
the right, and 29 on the left. 

Thé remaining 41 infants (3696) demonstrated one or the other 
of the signs described in this communication. To qualify for these 
latter categories none of the classic signs of pneumothorax could 
be present. Twenty-nine (2596) of the infants demonstrated the 
“large, hyperlucent hemithorax” sign, 22 of which were on the left. 
Twelve (1196) demonstrated the "medial stripe" sign: six on the 
left, four on the right, and two bilateral. 


Discussion 


Neonatal pneumothorax is a well known condition: its 
diagnosis is usually readily established with chest roent- 
genograms [1—5]. However, when the pneumothorax is of 
small volume or less than classic configuration, it can elude 
the observer. This is especially true when films are obtained 
with the infant in supine position. In this regard, pneumo- 
thoraxes collecting over the anterior aspect of the lung or 
along its medial border are of special significance [6, 7]. 
Those lying anterior to the lung frequently present with the 
large, hyperlucent hemithorax sign, while those lying medial 
to the lung present with the medial stripe sign. 


Large, Hyperlucent Hemithorax Sign 


This sign results from free air accumulating over the an- 
terior aspect of the lung of an infant examined in the supine 
position. When such collections extend around the lateral 





aspect of the lung, they are not difficult to recognize since 
the free edge of the lung is readily visible. With lesser vol- 
umes of air, however, the free lateral edge of the lung is not 
seen and the hyperlucent hemithorax can be totally over- 
looked, misinterpreted, or simply dismissed as being due to 
an artefact of positioning. Further complicating matters in 
these cases is the fact that the mediastinum is not usually 
grossly displaced, and the involved hemidiaphragm is only 
slightly depressed (fig. 1). 

Increased lucency of the involved hemithorax results 
from the presence of extra air in the pleural space. The in- 
creased size of the hemithorax, albeit subtle in many cases, 
is a manifestation of net volume gain. In other words, the 
partially aerated lung and the air trapped in the pleural 
space occupy more volume than is normally available. 
Consequently the hemithorax enlarges. There is contra- 
lateral mediastinal shift and depression of the ipsilateral 
diaphragmatic leaflet; overall, a large, hyperlucent hemi- 
thorax results. The degree of enlargement and hyperlucency 
depends upon the volume of free air present, and both 
findings are accentuated if the chest roentgenogram is ob- 
tained in partial or complete expiration. 

Once a pneumothorax is suspected because of the large, 
hyperlucent hemithorax sign, a cross-table lateral [8] or 
regular lateral view should be obtained to confirm its 
presence. The cross-table lateral view is useful in demon- 
strating the free air layered over the anterior surface of the 
lung, but such air can also often be seen on regular lateral 
views (fig. 1). In those cases where uncertainty persists, a 
decubitus film with the involved side up is helpful, since the 
free air then tends to rise and outline the free edge of the 
lung. 

Anterior pneumothoraxes must be differentiated from 
pneumomediastinal air collections. On frontal view, there is 
usually little difficulty in differentiating the two since the 
typical central collections of air in the superior mediastinum, 
outlining or elevating the thymus gland, are characteristic 
of pneumomediastinum. On lateral view some confusion 
may arise. However, pneumomediastinal air on this view is 
almost always confined to the upper part of the retrosternal 
space, while anterior pneumothoraxes tend to extend down 
to the lower retrosternal space (fig. 1). 

In addition to the large, hyperlucent hemithorax sign it is 
important to note that the ipsilateral mediastinal edge ap- 
pears unusually sharp or crisp in these infants (fig. 1). This 
Is a subtle but very useful finding which results from the 
fact that free air, instead of aerated lung, is located next to 
the mediastinal structures. When normal aerated lung abuts 
these structures, the bronchovascular structures in the lung 
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Fig. 1.—Large, hyperlucent hemithorax sign with sharp ipsilateral mediastinal edge showing varying degrees of abnormality. A, Supine view showing left 
hemithorax hyperlucent compared to right ; left mediastinal edge sharper and crisper than on right. B, Standard lateral view showing large volume of air layered 
over anterior surface of left lung (arrows). C, Supine view of another infant with hyperlucent left hemithorax and increased sharpness of left mediastinal edge. 
Findings could be misinterpreted as due to rotation to left. D, Standard lateral film confirming presence of air anterior to left lung (arrows). E, Supine view 
showing more subtle changes in third infant whose chest roentgenogram was obtained during expiration (note emptied right lung). There is mediastina' shift 
to right and left mediastinal edge is sharper than right. F, Standard lateral view confirming presence of large volume of air anterior to left lung (arrows). 
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Fig. 2.—Cloaking of the lung sign at various locations. A, Supine view of infant with respiratory distress. Presence of bilateral pneumothoraxes could be 
overlooked, especially on right. On left, radiolucent strip along left cardiac border could be misinterpreted as pneumomediastinal air. This is medial stripe sign 
of medial pneumothorax. B, Diagrammatic representation of free air locations seen in part A. 7, Over apex of lung; 2, along base of lung anteriorly ; 3, along 
base of lung posteriorly in posterior costophrenic sulcus ; and 4, along medial edge of lung. 


produce a slight blurring of the mediastinal-pulmonary inter- 
phase, resulting in less sharpness of the mediastinal edge. 
When free air is present, the lung and its bronchovascular 
markings are displaced posteriorly, and the mediastinal 
edge becomes more clearly defined. Unusual sharpness of 
the mediastinal edge can also be seen with pneumo- 
mediastinum and, in some cases, where the lung itself is 
overdistended. Consequently some caution must be exer- 
cised in interpreting this sign. Nevertheless it remains a 
useful adjunctive finding which can further heighten sus- 
picion about the presence of free air in the pleural space. It 
is especially useful with bilateral anterior pneumothoraxes. 

If a chest tube is inserted to decompress the pneumo- 
thorax, it is important that it be placed anteriorly. If it re- 
‘mains posterior, it is unlikely to completely decompress the 
anterior pneumothorax. 


Medial Stripe or Medial Pneumothorax Sign 


This sign has recently been discussed [6]. We previously 
called attention to it as part of the “cloaking of the lung" 
phenomena [7] seen in some cases of pneumothorax. 
Briefly stated, cloaking of the lung refers to free air ac- 
cumulating around the lung (fig. 2). However, it is the 
medial collection of free air, especially when seen alone, 
that is most subject to misinterpretation. In most cases it is 
misdiagnosed as a pneumomediastinum or pneumoperi- 
cardium [6, 7]. 

A clue to the fact that such air represents a pneumo- 
thorax is that it is unilateral and extends in virtual parallel 
fashion along the entire mediastinal edge (fig. 3). Indeed, 
it frequently extends to the inferiormost aspect of the car- 
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Fig. 3.—Medial stripe sign of medial pneumothorax. Note the following : 
wide stripe of free air along medial aspect of left lung (arrows) ; ipsilateral 
mediastinal edge sharper than that on right; free air extending along the 
entire mediastinum, down to inferiormost aspect of cardiac silhouette; and 
some free air along inferior aspect of left lung. 


diac silhouette. This does not usually occur with pneumo- 
mediastinal air collections, even large ones. However, even 
if pneumomediastinal air should extend down to the in- 
feriormost aspect of the cardiac silhouette, it seldom re- 
mains unilateral in its distribution. In most cases the air will 
also be seen on the other side or over the top of the heart. 
In this latter position it usually elevates or completely sur- 
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hyaline membrane disease and poor inspiratory effort. 
al pneumothoraxes. 8, With cardiac silhouette blocked 


Findings confirmed by densitometer which showed no increase in radiolucency around 


Fig. 4.—Mach effect erroneously suggesting presence of medial pneumothoraxes in infant with 
A, Vague halo of radiolucency (more pronounced on left) surrounding heart suggesting bilateral medi 
out, radiolucent halo disappears indicating no pneumothoraxes. 
cardiac edge. 





of free air paralleling mediastinal structures 


om and some free air over apex of left lung. Ipsilateral edge of mediastinum sharper than on right. B, With cardiac silhouette ®locked out, radio- 
thorax on left; presence of free air along left cardiac border confirmed with 


Fig. 5.—Mach effect accentuating perception of medial pneumothorax in infant. A, Supine view showing stripe 


from top to bott 
lucency of medial stripe sign markedly diminished. Patient had proven pneumo 


densitometer. 


rounds the thymus gland. 

Air in the pericardial sac is less of a problem since in the 
neonate such collections are usually of large volume, and 
the heart becomes completely surrounded by air. In addi- 
tion, the pericardium itself is visualized. Nonetheless, if con- 
fusion persists, a lateral decubitus view with the involved 
side up becomes useful. If the air represents that of a medial 
* pneumothorax, it will shift and rise to the top. With pneumo- 


mediastinal or pneumopericardial air, such shifting and 
rising does not occur. 


Mach Effect 


In view of the recent interest in the Mach effect [9], its 
influence on perception and enhancement of a medial 
pneumothorax should be considered. The Mach effect oc- 
curs when two nearly equal densities are viewed in juxta- 
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position (e.g., the heart and a collapsed or infiltrated lung). 
In such cases the interface between them seems to become 
more radiolucent, and a medial pneumothorax is suggested 
(fig. 4A). However, by covering the cardiac silhouette with 
a piece of black paper, it can be demonstrated that none is 
present (fig. 48). The apparent medial pneumothorax dis- 
appears completely. This optical illusion occurs because of 
normal retinal blocking of that portion of the image con- 
stituting the interface between the two densities. The net 
result is a radiolucent halo or stripe around the heart. A 
densitometer will show that no radiolucent Stripe and, 
hence, no pneumothorax exists. 

If a small pneumothorax is present and a true medial 
stripe sign is visualized, the Mach effect can enhance its 
perception to a surprising degree (fig. 5). The enhancement 
issmore pronounced when the stripe is thinner, or, in other 
words, when the pneumothorax is smaller. This can be con- 
firmed by blocking out the cardiac silhouette in figures 3 
and 5 and comparing the enhancement of the pneumo- 
thorax ; enhancement is more pronounced in figure 5 where 
the pneumothorax is smaller. 


— 
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Early Diagnosis of Necrotizing Enterocolitis 


ROBERT L. SIEGLE,1 JACK G. RABINOWITZ,1 SHELDON B. KORONES,2 AND FABIAN G. EYAL2 


This study demonstrates that the diagnosis of necrotizing 
enterocolitis can sometimes be made before the full-blown 
clinical and radiographic findings are manifest. Of 12 in- 
fants with films available prior to diagnosis of the disease, 
nine had early selective dilatation of small bowel and little 
or no air in the colon. Necrotizing enterocolitis should be 
foremost in the differential diagnosis when this finding is 
coupled with signs such as abdominal distention, acidosis, 
and diarrhea. 


Neerotizing enterocolitis is a disease of unknown etiology 
that is easily recognized once the classic radiologic and 
clinical features of the disease become manifest. In a recent 
series of cases, we have become impressed with the pres- 
ence of small bowel distention as a finding that occurs be- 
fore intramural gas or any other radiographic features as- 
sociated with the disease are detected (figs. 1, 2A, and 
3A). The recognition of this bowel pattern, coupled with 
certain clinical signs (table 1), permitted us in more recent 
instances to predict the onset of necrotizing enterocolitis. 
Generalized diffuse bowel distention has been recognized 
as a frequent roentgenographic feature [1]. However, the 
importance and significance of small bowel distention 
alone as an early diagnostic feature has not been fully 
appreciated. 


Subjects and Methods 

During a recent 18 month period, 28 infánts with necrotizing 
enterocolitis were encountered in our newborn center. Abdominal 
radiographs obtained prior to clinical onset of the disease were 
available for interpretation in 12 of these patients. These films 
were obtained between 4 and 48 hr before the diagnosis was es- 
tablished and were requested for various reasons related to the 
patient's changing clinical status (table 1). 

All 12 infants were premature. The diagnosis in 11 patients was 
confirmed by either autopsy or surgery. In the other case peritoneal 
aspiration of pus confirmed the diagnosis (table 2). 


Radiographic Findings 

Nine of the 12 patients with films available for interpre- 
tation prior to diagnosis of the disease demonstrated marked 
small bowel dilatation with little or no gas noted within the 
colon on the abdominal films (figs. 1, 24, and 3A). At this 
stage there was no obvious intramural gas, except for a 
suggestion of à bubbly appearance within the right lower 
quadrant in several cases. Some of the classical roentgeno- 
graphic features described in necrotizing enterocolitis were 
also encountered: pneumatosis in five and pneumoperi- 
toneum in four. 

Of the remaining three patients, one had distended small 
bowel and colon, one had no bowel distention prior to 


perforation, and one had the disease complicated and 
masked by pneumonia and septicemia. The bowel gas 
pattern was nonspecific. 

Although it is thought difficult to differentiate small from 
large bowel in the neonate, identification of small bowel 
can be made by observing the number, location, and dis- 
tribution of bowel loops (fig. 4). A barium enema was 
performed in one of our patients before the diagnosis was 
suspected. This study is not recommended because of the 
danger of perforating already necrotic bowel, as happened 
in this case (fig. 2). However, it did clearly indicate selec- 
tively dilated small bowel. 


Discussion 


Despite the overall poor prognosis for the disease, early 





Fig. 1.—Case H. R. Abdominal film revealing loops of dilated small 
bowel and no obvious co!on. 


TABLE 1 
Clinical Signs at Time of First Abdominal Radiograph 











Clinical Sign No. Infants 
Abdominal distention. .... 5 
MONIO I su kae EEG cease rx 3 
Diarrhea...................... 3 
LOI | a a a 2 
Hypotension................... 1 
Bloody diarrhea................ 1 
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Fig. 2.—Case E. E. A, Oblique films of abdomen showing stepladder configuration of only dilated small bowel loops. B, Barium enema study 4 days 
later showing markedly stenotic colon and persistent small bowel distention. Perforation of cecum also apparent. 
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Fig. 3.— Case L. H. A, Abdominal film showing multiple moderately dilated loops of small bowel with no air in colon. Pheumoperitoneum also suspected 
from increased lucency in right upper quadrant plus double wall in midabdomen (arrow). B, Film 4 hr later showing obvious pneumoperitoneum with char- 
acteristic football sign. Note small bowel dilatation and suggestion of stippled lucencies in right lower quadrant. 


diagnosis with ensuing prompt aggressive medical therapy 
may enhance the chance of survival in susceptible infants. 
The finding of small bowel distention on abdominal radio- 
graphs associated with a suspicious septic background 
affords an early diagnostic opportunity for predicting the 
onset of this disease. In our series these roentgenographic 
manifestations were present between 4 and 48 hr before 
the actual clinical diagnosis of necrotizing enterocolitis 
became obvious. 


Not surprisingly, diffusely distended loops of bowel have 
been noted in most series depicting the radiographic 
changes of the disease [1, 2]. Pochaczevsky and Kassner 
[2], in their extensive review of the subject, indicated that 
small bowel distention alone was a major roentgenographic 
manifestation of the disease. The fact that this feature may 
occur well before the obvious clinical onset is of great 
significance. 

It is difficult to explain the underlying pathogenesis for 
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TABLE 2 


Related Findings in Patients with Early Diagnosis of Necrotizing Enterocolitis 

















Birth Weight Age 





Infant (g) Sex (days) Clinical Picture Pneumatosis Intestinalis Outcome 
M S he osuoucrher oe M 7 Abdominal distention, _ Died 24 hr later from sepsis; autopsy 
hypotension showed necrotizing enterocolitis of 
distal ileum 
QA ss ac se Ge ps aha eg 800 F 7 Acidosis a Laparotomy 2 days later showed necrotic 
distal ileum 
E EE eec. SABE F 20 | Abdominal distention, 4hrlater with pneumo- Surgery showed necrotic and perforated 
diarrhea peritoneum cecum and cyanotic distal ileum 
EE ODE S. us 670 F 10 A Abdominal distention, € Surgery 7 days later showed gangrenous 
progressive lethargy ileum and cecum following perfora- 
tion secondary to barium enema 
B- MA uc xi&u. T M 5 Distention, diarrhea, = Laparotomy within 18 hr showed gan- 
acidosis grenous ileum 
H. R. (fig. 1)...... 850 M 19 Acidosis, then abdomi- Z Surgery 2 days later showed necrotic 
nal distention ileum with perforation and peritoneal 
spillage 
DS O"-— KOGO F 2 Acidosis, bloody diar- Before death Peritoneal tap 1 day later gave pus with 
rhea gram positive and negative organisms ; 
died same day ; no autopsy 
re 940 F 3 Abdominal distention, 1 day later Laparotomy 2 days later showed 20 cm 
diarrhea necrotic ileum 
L. H. (fig. 3) 1,250 F 6 Abdominal distention, Pneumoperitoneum Laparotomy 2 days later showed 11 cm 


necrotic ileum with perforation 


then vomiting 





Sal F A 3 £4 
Fig. 4.—Nonspecific dilated bowel in 1-day-old infant. Air in colon 


clearly distinct from small bowel. Descending and ascending colon are 
seen as clear lateral vertical collections of air. 





Fig. 5.—Film of 8-day-old female (L. G.) showing several loops of 
dilated bowel associated with narrowed edematous segment of small 
bowel in right lower quadrant (arrow). Segment eventually recovered. 
Pneumatosis involving some loops of small bowel on left is suggested. 
Jejunum in this area perforated 8 days later. 


the small bowel distention. Regardless of its cause, the 
disease behaves as an ischemic process that frequently 
affects the terminal ileum and ascending colon. A functional 


radiographs exposed 24 hr apart (fig. 5) and most likely 
represented the pathologic changes of edema and hemor- 


obstruction may occur that results in marked dilatation of 
the proximal small bowel. This concept was supported by 
the observation of a narrowed distal ileum with small bowel 
distention in one of our patients. The finding persisted on 


rhage within the distal ileum that accompanies the early 
phase of ischemic bowel. (This newborn is not included in 
our series since intramural air was seen on the first radio- 
graph.) In cases where the distal colon is involved, our 
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observation of small bowel distention as an early manifesta- 
tion of the disease may not be relevant. 

Sepsis must be considered in the differential diagnosis, 
not only because of the similar clinical background but also 
because it, too, may be associated with bowel distention. 
However, patients with sepsis usually do not present with 
selective small bowel dilatation. To substantiate this, we 
reviewed a number of abdominal films of newborns with 
sepsis that were exposed the same day that blood cultures 
were positive. One patient demonstrated a gasless ab- 
domen, four showed normal bowel patterns, and one 
demonstrated mild dilatation of bowel that was predomi- 
nantly colon. No cases demonstrated the features described 
above. 

Several other entities must also be considered in the dif- 
ferential diagnosis. Meconium ileus often exhibits the same 
radiographic pattern as necrotizing enterocolitis. However, 
the mottling in the right lower quadrant in meconium ileus 
is intraluminal viscous meconium and air from the underly- 
ing enzymatic insufficiency. Unlike these newborns, infants 
with necrotizing enterocolitis have had normal bowel 
movements. Inspissated milk syndrome may also show 
mottling in the lower abdomen from obstructing curds of 
milk. These infants should not demonstrate signs of sepsis. 


In addition, this syndrome occurs only rarely and should not 
be a problem in centers which routinely care for premature 
infants. 

There are three other uncommon entities that can mimic 
the bowel pattern of necrotizing enterocolitis. Total colonic 
aganglionosis will result in obstruction with selective 
small bowel dilatation. However, it is almost never seen in 
premature infants. Midgut volvulus secondary to midgut 
malrotation can result in obstruction and intestinal 
necrosis [3]. Finally, an intrauterine ischemic episode may 
result in a localized small bowel stenosis. It, too, will dem- 
onstrate selective small bowel distention proportional to 
the severity of the stenosis. This may be considered in utero 
necrotizing enterocolitis. 
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Correlation of Renal Images on Bone Scan and 
Intravenous Pyelogram 


DANIEL R. BIELLO,' R. EDWARD COLEMAN, AND ROBERT J. STANLEY 


The reliability of renal images using the ??"Tc-labeled 
bone-seeking radiopharmaceuticals was evaluated by com- 
paring abnormal renal images on bone scan with IVP and, 
conversely, abnormal findings on IVP with renal images on 
bone scan. Several findings on the bone scan renal images 
were associated with abnormalities on IVP. However, some 
conditions may not be detected on the bone scan images 
which are demonstrated on IVP. Results suggest that an 
abnormality of the renal image on bone scan warrants 
further investigation while a normal renal image does not 
exclude renal pathology. 


Bone scans are being used with increasing frequency to 
evaluate skeletal metastatic disease since abnormalities are 
often detected without corresponding radiographic change. 
The ?9?"Tc- and '$F fluoride-labeled bone-seeking radio- 
pharmaceuticals are excreted by the urinary tract, and renal 
images are obtained incidentally. Previous studies [1—5] 
have correlated abnormal renal images on the bone scan 
with the intravenous pyelogram (IVP), renogram, or patho- 
logic specimens. However, to our knowledge, a correlation 
of the abnormal IVP with renal images on the bone scan 
has not been previously reported. Therefore, we have re- 
viewed a series of 384 patients with bone scans and intra- 
venous pyelograms to correlate not only the abnormal bone 
scan renal images with IVP but also the abnormal IVP with 
bone scan renal images. This allows evaluation of urinary 
tract pathology detected and not detected by bone scan. 


Materials and Methods 


From January 1973 to February 1975, 13,046 intravenous pyelo- 
grams and 1,727 bone scans were performed. To be included in this 
study, a patient had to have both the bone scan and IVP performed 
within 1 month of each other without therapeutic intervention be- 
tween the two studies. A total of 384 patients satisfied those cri- 
teria. Most patients had the studies within 2 days of each other. 
The bone scans were obtained 3—4 hr after intravenous administra- 
tion of 15 mCi of ??"Tc-Sn-polyphosphate, ?9?"Tc-Sn-diphospho- 
nate, or ??"Tc-Sn-pyrophosphate. The patients were encouraged 
to drink water and asked to void prior to scanning. A dual 12.7 cm 
crystal rectilinear scanner with 2:1 minification of the image was 
used, and a count density of at least 500 counts/cm? was obtained. 
The 384 bone scans were evaluated for renal symmetry, location, 
size, renal pelvis activity, ureteral activity, and areas of absent ac- 
tivity within the kidneys. These bone scan findings were then 
correlated with the intravenous pyelogram. All the intravenous 
pyelograms were standard examinations performed in the uroradiol- 
ogy section. 


Results 


The correlation of abnormal renal images on the bone 
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scan with the IVP is shown in table 1. Absent renal activity 
in one kidney is a highly reliable finding on the bone scan 
and was associated with a severely hypofunctioning kidney, 
a nonfunctioning kidney, or a previous nephrectomy. Kid- 
neys which appeared small on the bone scan also appeared 
small on the IVP in six of eight patients. One patient with an 
apparent small kidney on bone scan had a large lower pole 
mass which proved to be a renal cell carcinoma. The other 
patient with a small kidney on bone scan had a normal IVP. 
A focal area of diminished activity within the renal image on 
bone scan was noted in 10 patients. A mass lesion was sub- 
sequently demonstrated in each of those patients. The 
masses included renal cysts, renal cell carcinomas, and a 
renal abscess. 

Increased activity in both the renal pelvis and ureter oc- 
curred in 43 patients. When it occurred bilaterally, there was 
10076 correlation between IVP and bone scan findings. 
When it occurred unilaterally, IVP demonstrated that the 
obstruction was bilateral in 15 of 28 patients (fig. 1). All 15 
had asymmetrical severity of urinary tract obstruction; the 
bone scan detected only the more severely effected side. 
One patient had a scan with increased activity in the renal 
pelvis and minimal ureteral activity which on IVP showed 
no evidence of obstruction. 

Increased activity in the renal pelvis alone proved to be 
an unreliable indicator of urinary tract obstruction (fig. 2). 
In only one of nine patients with prominent renal pelvis 
activity on bone scan was a ureteropelvic junction obstruc- 
tion confirmed on IVP. Three of the remaining eight pa- 
tients had extrarenal pelvises, one had a duplicated collect- 
ing system, and the other four had a normal IVP. 

Of 283 patients with normal bone scan renal images, 36 
had an abnormal IVP. A summary of the IVP findings in 
these patients is given in table 2. 


The correlation of IVP findings with renal images on the 
bone scan is shown in table 3. All 25 patients with decreased 
or absent renal function were detected on bone scan. Of 20 
patients with renal mass lesions, only 10 were appreciated 
on bone scan. Nine of the remaining 10 patients had normal 
bone scan renal images. (fig. 3). The other patient had an 
apparent small kidney on bone scan but had a lower pole 
mass on IVEZ Of the 15 patients with unilateral ureterpyelo- 
caliectasis on IVP, the bone scan renal images were normal 
in three (fig. 4). 

Bone scan renal images confirmed bilateral obstruction 
in 15 patients with bilateral ureteropyelocaliectasis but de- 
tected only unilateral obstruction in the remaining 15. 
Twenty-three patients had pathologic entities which were 


' All authors: Mallinckrodt Institute of Radiology, Washington University School of Medicine, 510 South Kingshighway, St. Louis, Missouri 63110. 


Address reprint requests to D. R. Biello. 


Am J Roentgenol 127:633—636, 1976 


4 


634 BIELLO ET AL. 





Fig. 2.—4A, Bone scan showing increased activity confined to renal pelvis. B, Normal IVP. 


ae 
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Fig. 3.—4, Bone scan showing asymmetric renal activity with prominent right renal pelvis. B, IVP demonstrating normal right kidney and 4.5 cm mass later- 
ally in midportion of left kidney. In retrospect, there is some decreased activity in region of mass. 








Fig. 4.—A, Bone scan showing minimal asymmetric renal activity. B, IVP demonstrating right ureteropyelocaliectasis. 
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TABLE 1 


Correlation of Bone Scan Findings with Intravenous Pyelogram 




















IVP Finding 

Bone Scan Finding Agree Disagree Total 

Absent renal activity.............. 25 0 25 

Sall KiGhOVS o ioo 6 2 8 

Displaced kidney................. 5 1 6 

Focal decreased activity........... 10 0 10 
Increased activity : 

Renal pelvis and ureter, bilateral... 15 0 15 

Renal pelvis and ureter, unilateral. . . 12 16* 28 

Renal pelvis only............... 1 8 9 

PINE ge os, 6. bk RESON ES EHS 247 36 283 





* 15 demonstrated bilateral rather than unilateral obstruction. 


TABLE 2 


Abnormal IVP Findings in Patients with Normal 
Bone Scan Renal Images 














zZ 
$ | 





IVP Finding 
i0 E I METITICCTTECTQTTITOCUCUODITDO a 8 
Ureteral deviation... .. 66.6666 ees m 3 
Displaced Kd... xs c sae ee 1 
Focal pyelonephritic scarring............. 3 
Calyceal diverticulum.................. 2 
Postobstructive atrophy................. 2 
Papillary NGCIOSIS -s 6466.8 ke RR rm 2 
Ureteropyelocaliectasis, unilateral......... 3 
Medullary SpONG6s.,.05.cccc¢2e-206s0 000% 2 
Renal mass (cyst, tumor, abscess) . . . 9 
Transitional cell tumo . «assoc ven FRA 1 
WOU T aed: Tuck x 3a die SLT 36 





never detected on the bone scan renal images. 


Discussion 


Previous reports [1—5] have demonstrated the reliability 
of bone scan renal images in detecting certain types of 
urinary tract pathology. The present results and those of 
others demonstrate that absent renal activity, small kidneys, 
displaced kidneys, focal decrease in renal activity (mass 
lesions), and bilateral ureteropyelocaliectasis are reliably 
detected on bone scan. Furthermore, bone scan correctly 
suggested unilateral ureteropyelocaliectasis in 27 of 28 pa- 
tients: however IVP showed bilateral involvement in 15 of 
the 28 patients. 

The significance of increased activity confiped to the 
renal pelvis has not been mentioned in previous reports. 
Our data suggest that this finding usually lacks pathologic 


TABLE 3 


Correlation of Abnormal IVP Findings with Bone Scan Renal Images 




















Bone Scan Finding 








IVP Finding Acree Disagree Total 

Decreased or absent renal function 25 0 25 
Renal mass lesion.............. 10 10 20 
Smal KON 6 secco ER S 6 1 7 
Displaced kidney or kidneys. ..... 5 1 6 
Ureteropyelocaliectasis : 

Unilateral: C ESETOUTTTTETIT 12 3 15 

CU | ausu ERR RR 15 15* 30 
Ureteropelvic junction obstruction. . 1 8 9 
Miscellan@OUST .. 26.464 a n 0 23 23 





* All demonstrated unilateral rather than bilateral obstruction. 

+ Renal stone, ureteral deviation, pyelonephritis, calyceal diverticulum, postobsyuc- 
tive atrophy, medullary sponge kidney, papillary necrosis, and transitional cell cancer of 
the renal pelvis. 


significance and only rarely is associated with obstruction 
as detected by IVP. Therefore, accumulation of activity in 
the renal pelvis neither confirms nor denies obstructive 
uropathy. 

Several other conditions detected by IVP may be missed 
on bone scan renal images. For example, three of 45 pa- 
tients with urinary tract obstruction, one of six patients with 
displaced kidneys, and ten of 20 patients with renal mass 
lesions were not detected on bone scan (7%, 17%, and 50%, 
respectively). As expected, several pathologic entities 
(listed under Miscellaneous in table 3) which are quite 
small on IVP were not detected on bone scan. »" 

These results suggest that if a urinary tract abnormality is 
detected on bone scan with a ??"Tc-labeled radiopharma- 
ceutical, further diagnostic studies such as an intravenous 
pyelogram is warranted. However, a normal renal image on 
the bone scan does not exclude significant renal pathology. 
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Angiographic Documentation of Systemic-Portal Venous Shunting 
as a Cause of a Liver Scan "Hot Spot'' in Superior Vena 
Caval Obstruction 


KYO RAK LEE,! DAVID F. PRESTON, NORMAN L. MARTIN, AND RALPH G. ROBINSON 


Four patients with superior vena caval obstruction were 
evaluated with contrast venography and radiocolloid liver 
scans to investigate systemic-portal venous shunting as a 
cause of a liver scan “hot spot.” In two of the cases a hot 
spot due to systemic-portal venous shunting was docu- 
mented by angiography. The venous anatomy and patho- 
physiology related to hot spot formation on the liver scan 
is djscussed. To develop a liver scan hot spot it appears 
necessary to have considerable systemic-portal venous 
flow through anterior parietal and periumbilical venous 
channels. 


Although portal-systemic venous shunting in portal hyper- 
tension has been well documented, reverse shunting from 


the systemic veins to the portal venous system has only 
been postulated. It has never been documented either 
angiographically or pathologically [1—4]. In 1972 Coel 
et al. [5] reported the first case and Holmquest and 
Burdine [6] subsequently reported two additional cases 
with superior vena caval obstruction in which liver scans 
revealed a focal increased uptake of radiocolloid (hot spo:) 
in the region of the falciform ligament. They postulated 
caval- portal shunting as a cause of the hot spot. 

This paper reports the first angiographic documentation 
of systemic-portal venous shunting and discusses the 
anatomy and pathophysiology related to the hot spot in 
liver scans of patients with superior vena caval obstruction. 





Fig. 1.—Abdominal collaterals (case 1). A, Early film (subtraction technique) showing umbilical vein (arrow) beginning to fill from inferior epigastric vein. 


B, Film 2 sec later showing distal umbilical vein filled in cephalad direction (arrows). 
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Fig. 2.—Cavogram (case 2) showing obstruction of right subclavian vein 
and major collateral flow through lateral thoracic, intercostal, and internal 
thoracic veins. Note dense opacification of epigastric and phrenic veins. 


Materials and Methods 

Four cases with suspected superior vena caval obstruction were 
evaluated by contrast superior vena cavography. Two had a second 
injection into the arm vein for evaluation of abdominal collateral 
circulation and one also had an inferior vena cavogram. 

Dynamic and static liver scans were performed in all cases using 
a bolus of 5 mCi of ?9?"Tc-sulfur colloid injected into the right ante- 
cubital vein. Dynamic studies of the lower right thorax were re- 
corded by a scintillation camera on 70 mm film at 2—3 sec per frame. 
Static liver images were obtained 20 min to 1 hr later by either 
scintillation camera or rectilinear scanner. If a hot spot was demon- 
strated, a repeat liver scan with injection into a foot vein was per- 
formed 1—3 days later. 


Results 


The superior vena cavogram of case 1 showed complete 
obstruction of the superior vena cava and azygos vein with 
extensive collateral flow to the internal thoracic veins. The 
internal thoracic veins anastomosed with the inferior epi- 
gastric vein and the umbilical vein. There was definite flow 
from the systemic umbilical vein to the portal circulation 
(fig. 1). The inferior vena cavogram was normal. Case 2 
had a right arm vena cavogram injection which showed 
complete obstruction of the right subclavian vein with 
major collateral flow through the lateral thoracic vein to 
the lower anterior intercostal and internal thoracic vein 
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Fig. 3.— Static liver scan (case 1) showing prominent, bandlike hot spot 
in region of falciform ligament. 


(fig. 2). In both patients the dynamic and static liver scans 
showed anterior chest wall collateral flow and the occur- 
rence of a hot spot (figs. 3 and 4). In both patients a liver 
scan performed after injection into a foot vein failed to 
show a hot spot. 

The third case had superior vena caval obstruction with 
major collateral flow through the azygos system and no 
anterior parietal venous collaterals. The fourth case had 
only stenosis of the superior vena cava without significant 
collaterals. Neither of these cases showed a hot spot on the 
liver scan. 


Discussion 


The portal vein communicates with the veins of the an- 
terior abdominal wall by periumbilical venous channels. The 
periumbilical venous group is made up of the umbilical and 
paraumbilical veins. The umbilical vein that lies within the 
falciform ligament connects the left branch of the portal 
vein with the inferior epigastric vein. The paraumbilical 
veins normally are found in the ligamentum teres. Paraum- 
bilical veins may terminate deeply in the umbilical vein, in 
the left branch of the portal vein, or, rarely, may enter the 
right lobe of the liver (fig. 5) [2, 3]. These veins are nor- 
mally small but may enlarge as collateral channels in portal 
hypertension or in obstruction of the superior or inferior 
vena cava [1—4]. In addition, fine venous collateral net- 
works (rete mirabile) may develop within the round and 
falciform ligaments connecting the deep g¢pigastric veins 
with the superficial veins of the abdominal wall [3]. . 

In obstruction of the superior vena cava, the anterior 
parietal channels between the internal thoracic veins and 
the epigastric veins become one of the main collateral path- 
ways when the major azygos ascending lumbar collateral 
pathway is obstructed [1, 7]. Collateral flow from the 
systemic epigastric vein through the periumbilical venous 
channel group to the portal venous system has been kncwn 
in the past but has never been documented angiographi- 
cally [1]. To our knowledge, case 1 is the first reported case 
with superior vena caval obstruction in which systemic- 
portal venous shunting via periumbilical venous channels 
has been documented angiographically (fig. 1). 
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Fig. 4—°°™Tc-sulfur colloid angiography (case 2) following right arm injection. Frame at 3 sec shows intercostal (open arrow) and internal thoracic vein 


(closed arrow) seen in fig. 2. Closed arrow at 21 sec indicates periumbilical 
static anterior view (A). Open arrow shows phrenic vein. 


In the two cases that showed a hot spot on the liver scan, 
we were able to demonstrate the systemic-portal venous 
anastomoses by contrast or radionuclide venography (figs. 
1 and 4). In these cases, a certain fraction of radiocolloid 
injected into the antecubital vein was delivered to the left 
lobe of the liver through the umbilical and/or paraumbilical 
vein ; some was also delivered to the liver tissue around the 
falciform ligament through the rete mirabile within the 
falciform ligament [3]. Although the left lobe received 
additianal radiocolloid from the umbilical vein, dilution and 
widespread perfusion of the radiocolloid by incoming portal 
venous flow could have prevented it from showing a hot 
spot on the liver scan. However, the colloid concentration in 
the liver tissue around the falciform ligament would be 
higher than that in the remainder of the liver, including the 
left lobe, because the radiocolloid delivered by the rete 
mirabile probably perfused more directly to a localized area 
of liver. This would explain the hot spot around the falciform 
ligament of the liver scan [8]. It conforms with the Supposi- 
tion of Joyner [9] and the work of Holmquest and Burdine 
(6]. 

The present findings and those of others suggest that a 
liver scan hot spot may not occur in superior vena caval 
obstruction when the collaterals are poorly developed or 
the azygos ascending lumbar deep collateral system (the 
major and more common pathway in superior vena caval 
obstruction) is well developed (cases 3 and 4) [3, 7, 9, 10]. 
Rather, a hot spot seems to occur when there is consider- 
able systemic-portal venous flow through the anterior 
parietal and periumbilical venous channels, suggesting that 
the major deep collateral flow through the azygos ascending 
lumbar pathway is less well developed. 
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Fig. 5.—Anatomic variations of umbilical veins. ITV = internal thoracic 
vein, LBPV = left branch of portal vein, RBPV — right branch of portal vein, 
PV — portal vein, UV — umbilical vein, PUV — paraumbilical vein, U — um- 
bilicus, IEV — inferior epigastric vein, EIV — external iliac vein. 
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Carcinoembryonic Antigen (CEA) Monitoring of Radiation Therapy 
for Colorectal Cancer 


PAUL H. SUGARBAKER,'’ WILLIAM D. BLOOMER,? ELLEN D. CORBETT,2 AND JOHN T. CHAFFEY? 


Serial CEA radioimmunoassays were performed on 16 
patients receiving preoperative radiation therapy of rectal 
cancer or irradiation of recurrent or metastatic colorectal 
cancer. Radiation therapy of localized colorectal cancer 
reliably reduced previously elevated circulating CEA titers. 
Significant decrease of elevated CEA titers with accumu- 
latihg doses of irradiation may indicate that the bulk of 
CEA-producing tumor is within the radiation treatment 
portal and assist in patient management decisions. The 
decrease of circulating CEA with preoperative radiation 
therapy was of short duration and may indicate that surgi- 
cal resection should not be delayed more than 6—8 weeks 
after irradiation. Because of the high frequency of false 
positive and false negative results, CEA must be used only 
in conjunction with other clinical and laboratory parame- 
ters. 


Vider et al. [1] recently reported a direct correlation of CEA 
titers and response to radiation therapy. Nonresponders 
showed progressively rising CEA levels and responders 
progressively decreasing levels. This report prompted an 
examination of changes in circulating CEA levels in pa- 
tients treated between 1973 and 1975 with radiation 
therapy for primary, recurrent, or metastatic colorectal 
cancer; we also attempted to assess the value of changing 
titers in patient management. 


Subjects and Methods 


Sixteen patients receiving radiation therapy prior to surgical 
resection or as treatment for recurrent or metastatic colorectal 
cancer were followed by serial (usually weekly) CEA measurements. 
Plasma CEA titers were determined by the Hansen radicimmuno- 
assay as described by Logerfo et al. [2] with reagents supplied by 
Roche Laboratories. 

Patients were treated with a 4 or 8 MeV linear accelerator. Those 
referred for preoperative irradiation received 4,500—5,000 rad to the 
whole pelvis given as 175—200 rad per fraction with five fractions 
per week. Abcominoperineal resection was performed 4—6 weeks 
later. Patients referred for treatment of unresectable primary, recur- 
rent, or metastatic lesions received 5,000—7,200 rad at 175—200 
rad per fraction With five fractions per week using rotational or 
shrinking field techniques depending upon the clinical situation. 
The highest doses were given to tumors treated for cure by radiation 
or radiation plus fulguration. 


Results 


Pre- and posttreatment CEA values for nine patients 
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who underwent irradiation prior to resection of primary 
rectal cancer are shown in table 1. Patients 1—3, whose 
tumors did not produce elevated circulating titers, showed 
no change in CEA values after preoperative irradiation ; all 
three had localized disease at surgery. 

The CEA values in patients 4—6 decreased as radiation 
therapy progressed. All patients had locally advanced 
disease. Patient 4 (fig. 1), despite posterior fixation of the 
tumor mass to the sacrum, was treated first by radiation 
therapy followed by abdomino-perineal-sacral resection to 
the level of S1. This resulted in 3 years of disease-free sur- 
vival. Patient 5 also had a large inoperable tumor fixed 
posteriorly ; he was treated with 7,200 rad irradiation to the 
primary lesion using a posterior arc- wedge technique [3] 
followed by two fulgurations. The second fulguration 
showed no tumor in the resected specimen. This resulted in 
18 months of disease-free survival. CEA titers for both pa- 
tients remain less than 1 ng/ml. 

In patient 6 (fig. 2), the CEA titer decreased from 50 to 
4 ng/ml with irradiation. However, because of a cerebro- 
vascular accident, abdominoperineal resection was de- 
layed 4 months. Within 6 weeks of completion of radiation 
therapy, the CEA titer had increased to 31 ng/ml. At the 
time of resection all gross disease was confined to irradi- 
ation ports; however, because of fixation to prostate and 
bladder, resection was incomplete. 

Elevated preirradiation circulating CEA titers in patients 
7 and 8 decreased partially or not at all compared to those 
obtained just prior to abdominoperineal resection. Patient 7 
had intraperitoneal tumor implants at the time of ab- 
dominoperineal resection and patient 8 had large intra- 
hepatic metastases. 

In patient 9, CEA titers decreased from 10 to 5.1 ng/ml 
with 4,600 rad and fell further to 1.1 ng/ml following ab- 
dominal perineal resection. In a short time after surgery, 
however, pulmonary metastases were demonstrated 
Monthly CEA levels obtained postoperatively remained at 
less than 1 ng/ml for 3 months but then rose to 11 ng/ml 
as pulmonary metastases expanded. 

Pre- and postirradiation CEA values obtained in seven 
patients (nos. 10—16) undergoing radiation therapy for 
metastatic or recurrent colorectal cancer are shown in 
table 2. Radiation therapy to the isolated pulmonary 
metastasis of patient 10 (fig. 3) resulted in a transient reduc- 
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TABLE 1 
CEA Values in Patients Undergoing Radiation Therapy for Primary Rectal Cancer 
CEA Values (ng/ml) 
Patient No. Preirradiation Postirradiation Surgery Performed Finding 
diu oo ig: SURUE RUP AR Bat 0.6 0.9 AP resection Localized 
MJ te 3k exces din dns vae dudes 1.1 0.6 AP resection Localized 
B EE pP Ee ee 0.1 0 AP resection Localized 
ANCUS PEREP EE TEE 5.0 0.7 AP and sacral resection Localized 
Bick vh EE eoi diac VATI 0.1 Definitive irradiation . Localized 
plus fulguration 
B Cha. 2). conso 50 4.0 AP resection Localized 
NR PTE TT eee AS 5.9 3.5 AP resection Intraabdominal metastases 
B oos s4xa ou dade iss 370 340 AP resection Liver metastases 
Ere can bu eq Pu i a MEE E 10 5.1 AP resection Pulmonary metastases 
daMMMMMMMMNMMMMNMNNMNNNNU———-—-—-—--——— n 
Note.—AP — abdominoperineal. e. 
TABLE 2 


CEA Values in Patients Undergoing Radiation Therapy for Metastatic Colorectal Cancer 











Patient No. Disease Site 
JD Oli. Sha iov RS Metastasis hilum left lung 
11 ii. 4) suos Urethral recurrence 
BE ordei s» 3:932 Pelvic recurrence after 
rectosigmoid resection 
j ids he wee es Invasion anterior abdominal wall 
Dll. ul hk bed OES Gu Retroperitoneal recurrence 
TOL S be bi hrc ee B® Sek Pelvic spread of rectal cancer 
|) OUT s ected bees Sutureline recurrence of 


rectosigmoid cancer 


Preirradiation 


CEA Values (ng/ml) 


Postirradiation Results 


20 3.0 NED after left pneumonectomy 
19 1.6 Total regression 
38 13 Symptomatic improvement of short 
duration 
140 190 Progressive disease, x-ray therapy 
locally effective 
150 190 Progressive disease, x-ray therapy 
locally effective » 
1.7 2.5 Progressive disease 
0 0 Slight regression 


END ———————UUUEN EMail 


tion in circulating CEA level from 20 to 3 ng/ml, which 
correlated with a 5096 regression of the left hilar metastasis 
on chest roentgenograms. As CEA titers again rose, the 
mass expanded causing atelectasis of the entire left lung. 
Following left pneumonectomy, the patient's CEA values 
fell to normal levels where they have remained for 13 
months. 

The CEA titers of patient 11, who had a localized urethral 
recurrence 6 years after abdominoperineal resection (fig. 4), 
fell from 19 to 1.6 ng/ml during the course of 6,720 rad to 
the local lesion and correlated well with clinical regression 
of disease. 

Patient 12 showed moderate regression of a partially 
obstructing circumferential recurrence of rectosigmoid 
cancer following local irradiation. A fall in CEA titer from 38 
to 13 ng/ml correlated with symptomatic and functional 
improvement following irradiation. CEA titer rose to 20 
ng/ml 8 weeks after completion of irradiation; a scalp 
nodule became evident. Sigmoid obstruction requiring 
colostomy occurred 5 months following completion of 
radiation therapy. 

Patient 13 underwent radiation therapy for recurrent 
transverse colon cancer invading the abdominal wall. CEA 
titers increased from 140 to 190 ng/ml during a course of 


6,000 rad to the abdominal wall. Although radiation 
therapy controlled residual abdominal wall disease, liver 
metastases were detected by hepatic scintigraphv 4 
months after completion of radiation therapy. 

Patient 14 had retroperitoneal extension of rectal cancer 
causing ureteral obstruction. CEA increased from 150 to 
190 ng/ml with 4,500 rad to retroperitoneal metastases. 
Local irradiation was effective in relieving ureteral obstruc- 
tion; however, intraabdominal and liver metastases pro- 
gressed and the patient died 1 year later. 

Patient 15 presented with pelvic dissemination of rectal 
cancer and subsequently developed distgnt metastases. 
CEA values remained within the normal range throughout 
her course and was therefore not useful for monitoring 
therapy. 

Patient 16 had localized recurrence at the anastomotic 
site of a low anterior resection for rectosigmoid cancer. 
CEA was not elevated by this small focus of recurrent 
disease. 


Discussion 


In agreement with the results of Vider et al [1], a decline 
in serial CEA levels reflected tumor response to irradiation 
and indicated a more favorable prognosis; in our experi- 
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Fig. 1.—Patient 4. CEA values in 43-year-old man treated with preopera- 
tive radiation therapy plus abdomino-perineal-sacral resection for large 
posteriorly fixed rectal cancer (Dukes B2). Free of disease 3 years after 
therapy. 
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Fig. 2.—Patient 6. CEA values in 76-year-old man treated with 4,500 
rad to obstructing rectal cancer. Abdominoperineal resection delayed be- 
cause of cerebrovascular accident; resection incomplete because of tumor 
fixation to bladder and prostate. 


ence this was quite evident if surgical resection was possible 
following radiation therapy. Study of serial titers of indi- 
vidual patients suggested further possible conclusions. 


Degree of Dissemination 


The pattern serial CEA titers displayed with increasing 
dose of radiation seemed useful in assessing the degree of 
dissemination of tumor. If a significant decrease in CEA 
titer to near normal range occurred, the tumor was confined 
to the radiation portal (patients 4, 5, 6, 10, and 11). When 
the bulk of disseminated disease was relatively limited 
compared to the amount of tumor irradiated, CEA fell but 
not to normal ranges (patients 7, 9, and 12). When dis- 
Seminated disegse was extensive compared to the treated 
lesion, radiation therapy failed to lower CEA values 
(patients 8, 13, and 14). However, as in patients 13 and 14, 
even when CEA levels did not decrease, radiation therapy 
was observed to be locally effective. 

The consistent decrease in elevated circulating CEA 
levels seen in patients receiving increasing doses of irradi- 
ation may have important clinical implications. A signifi- 
cant fall in CEA to near normal range with radiation 
therapy may identify those patients whose. disease is 
limited to the treatment portal. These patients may become 
candidates for definitive surgical removal of localized 
disease, even if the" localized disease is extensive. This 
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Fig. 3.—Patient 10. CEA values in 44-year-old female treated with 
4,500 rad to an isolated left hilar metastasis 13 years after sigmoid colon 
cancer (Dukes B2). CEA values normal 13 months after left pneumonec- 
tomy. 
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Fig. 4.— Patient 11, CEA values in 60-year-old-male treated with 6,720 
rad directed to perineal recurrence 6 years after abdominoperineal resection. 
Complete regression of disease. 


concept was supported by the clinical course of patients 4 
and 10. 

Frequent serial CEA determinations obtained in pa- 
tients receiving preoperative radiation therapy for rectal 
cancer may help in the selection of the primary surgical 
procedure for individual patients. If CEA determinations are 
used for this purpose, caution must be exercised because 
of the high frequency of false positive and false negative 
CEA results [4]. 

Patients with low pretreatment CEA values usually have 
localized disease [5], and fulguration of the primary tumor 
as described by Madden and Kandalaft [6] may be ade- 
quate surgical therapy following preoperative irradiation. 
Those patients with elevated pretreatment CEA values who 
show a significant decrease in circulating titer with in- 
creasing dose of irradiation may be expected to have 
locally advanced disease confined to the field of irradi- 
ation. Abdominoperineal resection following completion 
of radiation therapy may be the best surgical treatment. If 
pretreatment CEA titers do not decrease as radiation 
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therapy progresses, disease outside the field of irradiation 
should be suspected. A diligent search for metastatic 
disease in these patients may prevent unnecessary radical 
surgery, since radiation therapy plus fulguration may elimi- 
nate the need for abdominoperineal resection in some pa- 
tients with incurable rectal cancer. 


Rebound in CEA Production 


The decline in CEA level with increasing dose of irradi- 
ation was of limited duration. Patients 6, 10, and 12 re- 
gained their pretreatment levels 6—8 weeks after completion 
of therapy. If, indeed, serial CEA titers monitor changes in 
the mass of viable tumor, the maximum delay before pro- 
ceeding with surgery after preoperative radiation therapy 
may be 2 months. This may be the time when there is 
maximum reduction of viable tumor tissue and when there 
is the least likelihood to disseminate viable tumor cells with 
surgical trauma [7]. 

This rebound in CEA production strongly suggests that 
the initial decline in serial CEA titers does not correlate 
with long term disease control. Only persistently low CEA 
levels, as seen in patient 11 after a curative dose of irradi- 
ation or in patients 4, 5, and 10 after preoperative irradi- 
ation plus complete surgical resection, suggests continued 
disease control. 


Need for Caution 


Patient management decisions based on serial CEA 
levels must be made cautiously and only in conjunction 
with other clinical, laboratory, and radiological parameters 
since false positive or false negative results can occur in a 
number of clinical situations [4]. For example, patients 9, 
15, and 16 had negative CEA values despite recurrent or 
metastatic disease. Patient 9 presented an unusual but not 
unique serial CEA pattern. The primary tumor produced a 
significant circulating CEA level which fell to normal after 
control of the primary tumor by radiation therapy and 
surgery ; however, pulmonary metastases detected shortly 


after surgery failed to produce elevated circulating CEA 
levels. Only 6 months later as metastases enlarged did CEA 
levels become elevated. 

Nontumor CEA elevation frequently found in cirrhosis, 
heavy smoking, or gastrointestinal inflammatory pro- 
cesses was not encountered in these patients. Definitive 
therapy of rectal cancer should not be based solely on CEA 
titers; however, serial CEA titers may be useful as an ad- 
junct to other clinical, laboratory, and radiologic data in 
formulating patient management decisions. 
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Radiation Therapy in the Management of Primary Breast Cancer 


BERNARD PIERQUIN,’ FRANCOIS BAILLET,1 AND J. FRANK WILSON? 


Since 1960, six cancer centers in France have used radio- 
therapy alone (with or without tumorectomy) in the treat- 
ment of “operable” breast carcinomas. The technique at 
Hopital Henri Mondor (Creteil) includes a basic irradiation 
of 5,000 rad to the breast, 4,500 rad to the chest wall, and 
4,500 rad to the axillary, supraclavicular, and internal 
mammary nodal areas. Boost doses of 1,500-2,500 rad to 
the axillary and internal mammary nodes are given with 
electrons. A boost dose of 4,000 rad is given to the primary 
tumor site in the breast by endocurietherapy. Results 
appear equivalent to those obtained with surgical tech- 
niques. Esthetic results are, on the whole, satisfactory. 
Definitive results will be reported several years hence. 


Since 1960, several teams of radiotherapists in France, in 
keeping with the historical work of Baclesse [1], have 
studied the possibility of treating the less advanced cancers 
of the breast (T1, T2, and certain T3 lesions) by radio- 
therapy alone. A first look at the results of these conserva- 
tive techniques and comparison with more radical forms of 
treatment were presented at the Strasbourg symposium [2]. 
Survival at 5 years is apparently identical to that produced 
by surgical approaches with or without adjuvant radiation 
therapy (table 1). The slow clinical evolution of the ma- 
jority of cases of breast cancer demands an observation 
period longer than 5 years. Thus, it is presently impossible to 
draw definitive conclusions from these data. Results after 
10 years should be more meaningful. 

During the symposium, the important work of Kaae and 
Johansen [4] was appropriately recalled. He established in 
a Statistically rigorous manner that 5 year survival rates of 
patients receiving either radical mastectomy or simple 
mastectomy plus irradiation were identical (table Zz). 

More recently, a meeting in Paris [5] brought together 
representatives of six cancer centers in France oriented 
toward radiation therapy alone for carcinoma of the breast. 
Participating were the Foundation Curie (Paris), the 
Centre Anti-Cancereux de l'Hopital Sainte- Marguerite 
(Marseille), the Service de Radiologie de l'Hopital Civil 
(Strasbourg), the Centre Rene Huguenin (St. Cloud), the 
Service de Carcinologie Radiotherapique de l'Hopital 
H&nri Mondor (Creteil), and the Institut Gustave Roussy 
(Villejuif). Coordination of target volumes and doses was 
developed (table 3). In all centers, a basic irradiation of the 
entire mammary volume and its regional lymphatic areas is 
followed by a boost to the residual tumor bed within the 
breast with either photons, electrons, or endocurietherapy 
with '??|r (see fig. 3) and boost doses to the axillary (table 
4) and internal mammary lymphatic areas with either pho- 
tons or electrons. 





Three general points deserve emphasis: (1) the basic 
dose does not exceed 6,000 rad calculated at the center cf 
the target volume: (2) the total axillary dose does nct 
exceed 7,000 rad; and (3) the anterior border of the large 
pectoral muscle should be spared as much as possible. 
Finally, the dose to the primary tumor region should be at 
least 8,000 rad and not more than 10,000 rad calculated 
at the center of the target volume. 

At the Henri Mondor Hospital (Creteil), we give the 
basic irradiation with telecobalt and the axillary and in- 
ternal mammary boosts with 10 MeV electrons. Tech- 
nically similar to a plan of treatment conceived and 
started by Lalanne in 1952, it is executed at two different 
levels. The breast in its entirety as well as the lower axillary 
and lower internal mammary regions are irradiated using 
two opposed tangential fields to a dose of 4,500 rad in 
9 weeks calculated at the 9096 isodose line. Simultaneouslv, 
the upper axillary, upper internal mammary, supraclavicular, 
and infraclavicular regions are treated to a similar dose by 
means of a large anterior and a small posterior field. The 
humeral head, larynx, and apex of the lung are protected 
during all or part of this phase of treatment (fig. 1). The 
direct boosts by electrons are calculated at a depth of 3 
cm and total about 1,500 rad. 

To complete the treatment, we perform endocurie- 


TABLE 1 


Survival Rates after Surgical Treatment of Breast Cancer 








5 Year 

Treatment and Investigator Survival (9€) 
Extended radical surgery (Handley).............. 67 
Radical surgery (Halsted)...................... 69 
Mastectomy plus axillary dissection (a) PERTTRTOT 67 
Simple mastectomy plus irradiation (McWhirter)... . 66 
Radiotherapy alone (or after tumorectomy) [3]..... 74 


ee 


TABLE 2 


Survival Rates after Radical Mastectomy or 
Simple Mastectomy and Irradiation 


ee 








5 Year 
No. Patients Survival (%) 


a a U 


Radical mastectomy 
Simple mastectomy plus irradiation... 


Note.—Data from [4]. 


Presented at the annual meeting of the American Radium Society, San Juan, Puerto Rico, May 1975. 
' Service de Carcinologie Radiotherapique, C. H. U. Henri Mondor, 51 Avenue du Marechal de Lattre de Tassigny, 9400, Creteil, France. 
? Department of Radiology, Medical College of Wisconsin, 8700 West Wisconsin Avenue, Milwaukee, Wisconsin 53226. 
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TABLE 3 
Basic Irradiation Techniques 
Basic Irradiation Boost to Tumor Bed 
Center Total Dose (rac) 
Patient Position Source Dose (rad) Source Dose (rad) 
Parig=Cune. o i DL Telecobalt 6,000 Telecobalt 2,000 8,000 
Marseille............ e DL Telecesium 6,000 Electrons 2,000 8,000 
Sasho: cios nya DL, Telecobalt or 5,000— Telecobalt, 3,000— 8,000— 
DD cesium 6,000 cesium, or 4,000 9,000 
192|r 
St. Cloud... cioe R$ DD Telecobalt 5,000 Telecobalt, 3,000— 8,000— 
electrons, 3,500 8,500 
or !??|r 
Crelo taena DD Telecobalt 5,000 192|r 4,000 9,000 
Villeiulf. «42s Rr nies DD Telecobalt 5,000 Telecobalt 2,500— 7,500— 
3,000 8,000 
IENIDE——-—--—-———————— M —— DNUS EMCE SENE 
Note.—DL=lateral decubitus position; DD —dorsal decubitus position. 
TABLE 4 


Axillary Boost Techniques 











Basic Irradiation 














Boost Dose at 3 cm Depth 


AN 





a LAE DIM EIE 

















Center 
Source Dose (rad) 
Panis- Oui o scsiozinavs Telecobalt 3,500 
Marseille..............- Telecesium 5,000 
Tipe [o MERE ETC T E T EIS Telecobalt 5,000 
St eol: ESETTTTTITTT Telecobalt 4,500 
AT oes os E hd Saad Telecobalt 4,500 
WING caua ax RA Telecobalt 4,500 
TABLE 5 
Local Recurrences 
Clinical Stage 3 Years 5 Years 
jx PTT E TENTE T 2/36 0/13 
E. ridens dad i ed 1/72 0/21 
(c AMETE 7/40 2/14 
TONG terse ea 8 10/148 2/48 
TABLE 6 
Distant Metastases 
Clinical Stage 3 Years 5 Years 
| ee bes 6/36 1/13 
ER. uode week dem 12/72 3/21 
adno dium sd de 17/40 8/14 
TOE Sus one eas 35/148 12/48 


s ——————— 


therapy of the breast using '?*lr. The application generally 
consists of one or two planes of guide needles spaced 
at 15—20 mm intervals and fixed in place at either end of the 
application by Lucite plaques. The target volume is always 
sizable and essentially corresponds to the affected quad- 














Dose (rad) 
Source Total Dose (rad) 
Negative Nodes Positive Nodes 
Telecobalt 2,500 4,000 6,000-7,500 
Electrons 1,000 2,000 6,000-7,000 
Telecobalt 1,000 2,000 6,000-7,000 
Electrons 1,500 2,500 6,000-7,000 
Electrons 2,500 2,500 7,000 
Electrons 2,000 2,500 6,500-7,000 
TABLE 7 
Survival Rates 

Clinical Stage 3 Years 5 Years 

| a EE 34/36 12/13 

jp AEE 64/72 18/21 

pr "Cr 31/40 7/14 

TOL ee res 129/148 37/48 





rant of the breast. Approximately 4,000 rad are given at the 
isodose of reference resulting in a total tumor dose of 
9,000—10,000 rad and a dose of not less, than 8,500 rad 
thoughout the diseased quadrant. It is estimated that the 
remainder of the breast tissue receives an additional 1,000 
rad from the procedure (fig. 2). 

We have treated 310 patients with this technique since 
1961, including 80 T1, 166 T2, and 64 T3 lesions. Patients 
with bilateral primaries, evidence of distant metastases, or 
prior history of cancer are excluded. Follow-up data avail- 
able at 3 and 5 years are given in tables 5—7. The majority 
of the T1 cases (65/80) had received tumorectomy ; in 
these cases the boost with 192Ir did not exceed 3,000 rad. 

Local recurrences during the periods of observation have 
been rare (table 5). Occurrence of distant metastases 
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RADIATION THERAPY IN PRIMARY BREAST CANCER 


Le oe 
Site. 
aa 
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Fig. 1.—Technique of basic irradiation. 1—2 = anterior field: 3 = poste- 


rior field ; 4-5 = opposed tangential fields. 


TABLE 8 


Esthetic Results 























Rating 
Clinical Stage and Group Excellent Good Mediocre Total 
TT 
Group 1 
D yodi iios 7 6 0 T 
3 VEI... ras 7 6 0 13 
Group 2 (3 years)..... 14 7 0 21 
Te 
Group 1 
DV Vau to 7 11 1 iun 
| 7 11 1 19 
` Group 2 (3 years)..... 22 21 0 43 
T3: 
Group 1: 
O years........... 1 5 0 es 
e S| oL Locas pbLX 1 8 1 10 
Group 2 (3 yeags)..... 12 10 0 22 
Li: | POEN 63 63 2 128 


————————————————————————ÓÓÉÁáÁáÉá—————— 


Note.— Group 2 is a separate group for whom only 3 year follow-up is available. 


related to stage of disease is shown in table 6. The survival 
rate in the early stages is high (table 7). 

Although it is still too early to draw definite conclusions 
with respect to recurrence, metastasis, and survival, suffi- 
cient time has elapsed to comment on the esthetic conse- 
quences of this treatment. It should be noted that the 
patients treated prior to 1970 constitute a group who 
presented contraindications to surgery or who refused 
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Fig. 2.—Total dose distributed at level of primary tumor in breast. 
Smaller-sized numbers represent dose rad x 100: larger ones represent 
total of external plus endocurietherapy doses. Numbers within squares 
correspond to upper and lower dose limits of all patients at reference isodose 
and at center of treatment volume. 





Fig. 3.—Guide needle technique of endocurietherapy of breast cancer. 
Completed application. 


surgery. Esthetic results are divided into three groups: 

Excellent. The breast has a normal appearance and any 
eventual modification is detectable only by the most careful 
examination. 

Good. The sequellae are more or less apparent, consist- 
ing of altered volume, upward retraction, telangiectasia, and 
so on. These changes can be a variable degree but do not 
functionally handicap the patient. The overall result is very 
positive, and in every case the patient continued to clearly 
prefer the sequellae to the esthetic and psychological conse- 
quences of surgery. This group can be subdivided to dis- 
tinguish minimal sequellae from those of relative impor- 
tance. For the present, this distinction is too subjective to 
be precisely defined. 

Mediocre. The sequellae are esthetically and sometimes 
functionally major. Such patients generally require surgery. 

Esthetic results can be examined definitively at 3 years. 
In effect, the sclerotic changes which develop starting at 1 
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year postirradiation reach maximum at between 2 and 3 
years. After this interval, the sequellae are, with very few 
exceptions, identical to the permanent condition of the 
breast. This conclusion is based upon the data presented in 
table 8. 

Fewer patients were evaluated for esthetic results at 3 
years than were treated (128 rather than 148). This is 
explained by the fact that 11 patients have died, eight had 
surgery for recurrences, and one was lost to follow-up 
during the observation interval. The esthetic results re- 
corded at 3 and 5 years are identical, confirming that post- 
irradiation changes reach maximum after 3 years. Com- 
parison of group 1 with group 2 shows a higher proportion 
of excellent results in the latter group (56% compared to 
36%). This is probably explained by systemization and 
improvement of technique, particularly endocurietherapy, 
since 1970 (fig. 3). 

Except for two cases of slight edema of the arm, no 
radiation injuries such as brachial plexus injuries, intractable 


edema of the arm, or damage to the shoulder articulation 
have been observed. 
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Use of Auxiliary Collimating Devices in the Treatment for Breast 
Cancer with ©°Co Teletherapy Units. 
I. Dosimetric Considerations 


WALTER GRANT, III," JACKSON H. CUNDIFF, AND WILLIAM F. HANSON 


The dosimetry of tangential field treatment for breast 
cancer using an auxiliary collimating device on ©°Co tele- 
therapy machines is reviewed. The position of the device 
with respect to the source axis has negligible effect on 
either the dose rate or the dose distribution. Measurements 
with thermoluminescent dosimeters in an anatomic phan- 
tom verify the accuracy of the method of correction of 
isedose distributions for sloping skin. Possible systematic 
errors in dosimetry are identified. 


Introduction 


When ©°Co radiation is employed in treatment for breast 
cancer, the chest wall is irradiated by the use of tangential 
fields applied laterally and medially. Frequently, an auxiliary 
collimating device is used in order to reduce the dose to the 
lung by eliminating beam divergence, resulting in a smaller 
penumbra. Such a device consists of a lead block and metal 
plate which is in contact with the patient's surface during 
treatment. This device also may be fitted with a removable 
Lucite end plate (fig. 1) which is convenient for those treat- 
ments in which bolus is applied. 

In a review of dosimetry at institutions participating in the 
National Surgical Adjuvant Breast Project,* differences 
were detected in these devices depending upon their source 
of manufacture [1]. The device is attached to the primary 
collimator and placed in one of two positions: in the on- 
axis position, the medial edge of the metal plate is placed 
on the central axis of the open field, reducing the area of 
the radiation field by one-half; in the off-axis position, the 
medial edge of the metal plate is placed on a proiection of 
the geometrical edge of the source. The two geometries are 
shown in figure 2. 

This paper discusses the factors used in the calculation 
of dose when using the auxiliary collimator, evaluates the 
differences in dose distribution for placement of the device 
on axis or off axis, and considers the adequacy of recom- 
mended technique for correction of isodose curves for 
sloping skin. The effect of the Lucite end plate on skin dose 
is discussed ina companion paper [2]. 


Materials and Methods 


Two-arbitrary field sizes were investigated : a5 x 15 cm? field size 
typical of a postoperative chest wall field and a 9 x 15 cm? field size 
typical of a preoperative breast irradiation. 





Received January 6, 1976 ; accepted after revision May 27, 1976. 


All measurements were made with a 0.6 cm? Farmer ionization 
chamber and a Keithley model 602 electrometer with a digital volt- 
meter readout. The ©°Co unit used was a Theratron 80 (Atomic 
Energy of Canada, Ltd.). The source is 2.0 cm in diameter. 

The first consideration was the effect of the auxiliary collimator on 
the dose rate in air. The chamber was centered at 80.5 cm from the 
source, and the dose rate in air at the center of the blocked field 
was compared to the dose rate on the central axis of the open field. 
To determine backscatter factors for the blocked fields, measure- 
ments were made in air with full electron buildup with the chamber 
at 80.5 cm from the source and in a water phantom at 0.5 cm depth 
at 80 cm source-surface distance (SSD). 

Isodose distributions were calculated for both field areas, for 
both geometries, using the decrement line technique [3]. Central 
ray depth dose and beam profiles at 5, 10, and 13 cm depths were 
measured. 

The effective SSD method [4, 5] is the technique commonly em- 
ployed for the correction of isodose curves to account for sloping 
skin. This method applies an inverse-square correction (from the 
nominal SSD to the patient surface on various rays from the scurce) 
to the isodose curves for normal incidence at the nominal SSD. 
This method is equivalent to the two-thirds shift method [6, 7] for 
99Co in which the isodose curve is used, without further correction, 
by shifting the zero depth of the curve two-thirds of the distance 
from the nominal SSD to the entry surface of the patient alorg the 
various rays from the source. To test the adequacy of the effective 
SSD method for the tangential treatment technique, thermolumi- 
nescent dosimeters were irradiated in an Alderson anatomical 
phantom which has an attachable breast to simulate the preopera- 
tive condition. Measurements were made with and without bolus 
for both the 5 x 15 cm? and 9 x 15 cm? fields, and three irradia- 
tions were performed for each condition. The dosimeters were 30 
mg LiF powder encapsulated in a polyethylene cylinder (Radiation 
Detection Co., Sunnyvale, Calif.). 


Results 


The results of the in-air dose rate measurements are 
shown in table 1. The presence of the auxiliary collimator in 
either geometry has negligible effect on the dose rate in air 
at the center of the blocked field, and both are comparable 
to the dose on the central axis of the open field. This fact, 
that the dase rate in air is a function of primary collimator 
setting and is only slightly affected by the presence of sec- 
ondary blocking, has been noted for irregularly shaped fields 
employed in treatment for Hodgkin's disease [8]. 

However, the backscatter factor is dependent upon the 
field area defined by secondary blocking. Table 2 compares 
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Fig. 1.—Auxiliary breast collimating device with removable Lucite end 
plate attached. 
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Fig. 2.—On-axis and off-axis geometries. Two possibilities for placement 
of penumbra trimmer are shown. 


measured backscatter factors with those previously re- 
ported [9]. Phantom scatter is a function of the area being 
irradiated and not of the primary collimator setting. 

The results of measurement of dose distributions indicate 
that the shape of the distribution is not significantly affected 
by choosing either the on-axis or off-axis geometry, al- 
though the isodose curves for the off-axis geometry tend to 
be slightly flatter on the side adjacent to the lead block than 
the curves for the on-axis geometry. It was not possible to 
quantitate the difference. Figure 3 shows the isodose dis- 
tribution for the 5 x 15 cm? field for both geometries. The 
central axis depth dose agrees well with that obtained from 
isodose charts supplied by the manufacturer for a 5 x 15 
cm? open field, the maximum difference being 1.5%. The 
results of measurements with thermoluminescent dosime- 
ters are displayed in figures 4 and 5. The use of bolus elimi- 
nates the need for sloping skin corrections, so a comparison 
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TABLE 1 


Effect of Auxiliary Collimator on Dose Rate in Air 








Field Size, Open 


Auxiliary Collimator Position (cm x cm) Dose , /Dose, 
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Dn RE hob ea ean 18x 15 0.99 

ie as re IR 10 Xx 15 1.00 


Sm 
Note.— Dose , = dose rate in air on ray in center of treatment field ; dose, = dose rate 
in air on central axis of open field. 


TABLE 2 


Comparison of Backscatter Factors 
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between bolus and no-bolus irradiation tests the adequacy 


of the effective SSD method. 
For the 5 x 15 cm? field, only one point within +5% for 


the no-bolus irradiation was outside +5% for the bolus 
irradiation. This discrepancy is attributed to experimental 
error. 

For the 9 x 15 cm? field, two points within 4-596 for the 
no-bolus irradiation were outside +5% for the bolus ir- 
radiation, while one point not within +5% for the no-bolus 
irradiation was within +5% for the bolus irradiation. Again, 
this is attributed to experimental errors. 


Discussion iis 


The selection of the proper dose rate is the most comman 
problem with the use of the auxiliary collimator. Many 
dosimetry systems have data in a form which combines 
backscatter factors and dose rate in air as a function of pri- 
mary collimator setting. Such a system will yield a dose rate 
that is approximately 1.596 high if the primary collimator 
setting is chosen as the field area or 3% low if the secondary 
blocking is used to determine field area. To calculate the 
dose rate accurately, it is necessary to separate the in-air 
dose rate and the backscatter factor. It is recommended that 
the primary collimator describe the field area for the dose 
rate in air and that the field size on the patient's surface be 
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Fig. 3.—Measured isodose distribution for 5 x 15 cm? blocked field, 80 
cm SSD, ®°Co unit, 2.0 cm source. Solid lines = off-axis geometry ; dashed 
lines — on-axis geometry. 


used to select the backscatter factor. 

The on-axis or off-axis position of the device makes little 
difference in the shape of the isodose distribution in the 
region of clinical interest. For example, the National Surgi- 
cal Adjuvan: Breast Project protocol mentioned above 
recommends the calculation of dose at the midseparation of 
parallel-opposed tangential fields at a depth that is two- 
thirds of the distance from the chest surface to the baseline 
established by the blocked edges of the fields. In this re- 
gion, there is no difference between the on-axis or off-axis 
dose distribution. The distribution is flatter near the blocked 
edge for the off-axis geometry, but this region is deeper in 
the chest wall than the point of dose calculation. The 
proper factors for use in calculation of dose for tangential 
chest wall fields using an auxiliary collimator are sum- 
marized in table 3. 

The results of measurements with thermoluminescent 
dosimeters indicate that the effective SSD method is a valid 
technique of correction for sloping skin surfaces, even in 
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Fig. 4.—Postoperative chest wall. Thermoluminescent dosimeter mea- 
surements versus calculation with (A) and without (B) bolus, $9Co tangen- 
tial fields. Bridge separation 15.2 cm; numeric values of absorbed dose for 
100 rad given dose to each field. Dot represents point of measurement ; 
number above dot is average measured dose of three irradiations : number 
below dot is calculated dose. Circled points are those in which measured / 
calculated ratio is within 4-596. 


areas where there may be significant lack of scattering ma- 
terial, such as the surface of the chest wall. 
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Fig. 5.—Preoperative breast. Thermoluminescent dosimeter measure- 
ments versus calculation with (A) and without (B) bolus, ®°Co tangential 
fields. Bridge separation 17.7 cm; numeric values of absorbed dose for 100 
rad given dose to each field. See fig. 4 for explanation of symbols. 


/ 


AL. 


therapy. Br J Radiol 35:739—742, 1962 


. Farr RF: Obliquity correction by isodose chart shift. Br J Radiol 


36 :699—700, 1963 


. Cundiff JH, Cunningham JR, Golden R, Lanzl LH, Meurk ML, 


Ovadia J, Page Last V, Pope RA, Sampiere VA, Saylor WL, 
Shalek RJ, Suntharalingham N : A method for the calculation of 
dose in the radiation treatment of Hodgkin's disease. Am J 
Roentgenol 117 :30—44, 1973 


. Cohen M, Jones DEA, Greene D (eds) : Central axis depth dose 


data for use in radiotherapy. Br J Radiol, suppl. 11, 1972 


x 


Use of Auxiliary Collimating Devices in the Treatment for Breast 
Cancer with ©°Co Teletherapy Units. Il. Dose to the Skin 


WILLIAM F. HANSON? AND WALTER GRANT, III" 


Special auxiliary collimating devices are often used in 
radiation therapy for breast cancer in order to treat the 
chest wall with tangential ©°Co fields. Some of these de- 
vices are manufactured with a permanently attached Lucite 
end plate which increases the skin dose due to electron con- 
tamination. The relative surface dose was measured on a 
9?Co irradiator utilizing the collimating device with and 
without the Lucite plate. A parallel plate extrapolation 
chamber was used. The surface dose was measured as a 
function of the distance from the end of the device, the 
position in the field, and the angle of incidence for typical 
chest wall fields. These results are used to compare the 
dose to the skin of the chest wall for several treatment 
regimes. The data indicate that if the Lucite end plate is 
permanently attached, the skin dose may be enhanced to 
the extent that the use of additional bolus may be neither 
necessary nor desirable. 


Introduction 


In a review of dosimetry at institutions participating in the 
National Surgical Adjuvant Breast Project, * a number of 
auxiliary collimating devices were encountered [1]. The 
devices are used in megavoltage treatment of the chest wall 
with opposing tangential fields. They are of various designs 
but consist basically of a lead block and metal (brass or 
aluminum) tongue which extends to the patient's chest 
wall. The device blocks the field on or near the central ray to 
minimize the lung dose. The tongue helps with collimation 
and facilitates patient positioning. Since bolus may be used 
during treatment, a Lucite end plate is attached perpen- 
dicular to the tongue, against which the bolus is stacked. 
This paper investigates the effect of this Lucite plate on the 
skin dose during tangential chest wall treatment with ©°Co. 
Other dosimetric considerations are presented in a com- 
panion paper [2]. 

The treatment plan recommended by the NSABP proto- 
` Col * calls for several treatments (from two to four on each 
field) with full bolus and the remainder with no bolus, 
utilizing an auxiliary collimator [2, fig. 1]. While some col- 
limating devices have a Lucite end plate which can be re- 
moved when «o bolus is used, a number have been made 
With the Lucite plate permanently attached. Several institu- 
tions with such devices have experienced excessive skin 
reactions even though the recommended few courses of 
bolus were used. This effect was attributed to increased 
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skin dose resulting from electron contamination originating 
from photon interactions with the Lucite plate. 

The effects of Lucite trays and oblique incidence on skin 
dose have been reported [3—6]. The skin dose from tangen- 
tial fields on the chest wall has also been reported [7]. This 
study was undertaken to measure the effect of the brass 
tongue and Lucite end plate on the surface dose throughout 
the treatment field. The skin doses from typical chest wall 
treatments with and without the Lucite end plate are com- 
pared. Possible modifications of the treatment are proposed 
that will, when the auxiliary collimating device with a perm- 
anently attached Lucite end plate is used, produce a skin 
dose comparable to that when a device with a removable 
Lucite plate is used. 

Electron contamination and surface dose may be de- 
pendent on the specific irradiator and, to a lesser degree, 
upon the thickness of the Lucite. The data presented here 
are therefore directly applicable only to this specific 99Co 
irradiator with this specific device. Variations between 99Co 
irradiators and the effects of variable thickness of Lucite are 
expected to be small. Gray [8] reports that for 4 MV x-rays, 
the skin dose is nearly independent of the thickness of the 
Lucite for shadow trays of 2 mm or thicker. Therefore the 
effects described here and the conclusions drawn are be- 
lieved to be generally applicable to most modern ©°Co ir- 
radiators using auxiliary collimators of this general design. 


Materials and Methods 


Equipment 


A parallel plate extrapolation chamber and a Keithley model 602 
electrometer with a digital voltmeter readout were used. A more 
complete description of the chamber has been given [9]. The 
chamber window was aluminized mylar, 1.7 mg/cm? thick. Thin 
polyethylene sheets and polystyrene discs of various thicknesses 
were used for additional buildup. Measurements were made on a 
Theratron 80 (Atomic Energy of Canada, Ltd.) fitted with the colli- 
mating device [2, fig. 1]. The Lucite end plate was 1 inch thick, and 
the nominal source-surface distance was 80 cm. Measurements 
were made with the chamber suspended in air with various thick- 
nesses of buildup material placed on the thin window. 


Method 


Human skin consists of three basic components : a thin epidermal 
layer originating from the basal cells, the dermal layer, and the sub- 


This work was supported by U.S. Public Health Service grant CA 10953 from the National Cancer Institute. 
' AAPM Radiological Physics Center, University of Texas System Cancer Center, M. D. Anderson Hospital and Tumor Institute, 6723 Bertner Avenue, 


Houston, Texas 77030. 


* National Surgical Adjuvant Breast Project Protocol no. 4: A protocol for the evaluation of radical mastectomy and total mastectomy with and without 
radiation in the primary treatment of cancer of the female breast, 1971 (B. Fisher, chm.). Available from NSABP Headquarters, Room 910A, 3550 Terrace * 


Street, Pittsburgh, Pennsylvania 15261. 


Am J Roentgenol 127:653—657, 1976 


E 


653 


654 HANSON AND GRANT 


80cm 





Lead Block 


Metal Tongue 


Lucite Attachment 


Extrapolation Chamber 


Central Axis 


Insert 


Fig. 1.—Diagram of experimental arrangement. All measurements made 
in plane parallel to plane of figure. Medial edge of auxiliary collimator inter- 
cepts edge of ®°Co source. Position parameters shown in insert. 


cutaneous tissue. Moist desquamation is believed to occur from 
loss of the basal layer of the epidermis [10]. For chest wall radio- 
therapy treatments, limited patches of moist desquamation are an 
acceptable skin reaction, while extensive areas are not acceptable 
[11]. Thus, it is desirable to limit the basal cell dose. Conversely, 
the dermal lymphatic system is distributed throughout the dermal 
layer and is a prime transport mechanism for breast cancer [11]. 
The basal cell layer, which is adjacent to the dermal layer, thus repre- 
sents the most superficial layer of tissue significant in the control of 
the disease. The basal cell dose should therefore be maximized. 

The average epidermal thickness in the pectoral region of females 
is 3.5 mg/cm? [12] and 4.7 + 1.4 mg/cm? [13]. The corresponding 
dermal thickness is 106 mg/cm? [12]. For this study, the thin 
window (1.7 mg/cm?) plus an additional 1.9 mg/cm? of poly- 
ethylene buildup were used for measurements representing the dose 
at the depth of the basal cell layer. The thin window plus 0.5 mm 
of polystyrene (56 mg/cm?) were used to represent the middermal 
depth. Between 2 and 4 mm of polystyrene was adequate to obtain 
complete electron buildup depending upon the angle of beam in- 
cidence. 

Data were obtained by measuring the ionization rate under vari- 
ous thicknesses of buildup. The ratio of the ionization rate with in- 
complete buildup to the rate with complete buildup was plotted as 
a function of the plate separation and extrapolated to zero plate 
separation. The extrapolated ratio was designated as the percentage 
of maximum, that is, the dose with specified buildup expressed as 
a percentage of the dose at that point with full buildup. 

The percentage of maximum was measured as a function of the 
angle of beam incidence and the position in the radiation field, with 
and without the auxiliary collimator and with and without the 
Lucite end plate. The measurements were made for several field 

- sizes typical of tangential chest wall treatment fields. These data 


_ * were used to compare the present results with previously published 
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Fig. 2.—Percentage of maximum (dose with specified buildup x 100/ 
dose with full buildup) as function of angle of beam incidence. ¢=0 
(beam normal to surface) in center of 10 x 10 cm? ®°Co field at 80 cm 
source-detector distance with no auxiliary collimating device. Present 
data from in-air measurements (open circ/es) and tissue-equivalent phan- 
tom (c/osed circles) ; dashed lines = data from [4]. 


data and to establish the magnitude of the surface dose throughout 
the treatment field. The experimental arrangement is shown sche- 
matically in figure 1. 

Measurements of percentage of maximum under various thick- 
nesses of absorber were made at points representing the surface 
of a postmastectomy chest wall and of a large intact breast under 
"typical" treatment conditions. The two cases were chosen to 
represent extremes in field sizes and amount of tissue treated. The 
chamber was positioned in space (directions s and d in fig. 1) so 
that the center of the collecting electrode lay at a point correspond- 
ing to a point on the patient contour. The chamber was angulated 
(angle $ in fig. 1) so that the surface of the collecting electrode 
represented the tangent to the skin at the corresponding point on 
the patient contour. 

The dose to the skin from the parallel-opposed fields was ob-- 
tained by summing the entrance and exit doses. The entrance dose 
was calculated by multiplying the measured percentage of maxi- 
mum by an inverse square calculation from 80.5 cm to the measure- 
ment point on the chest wall. The exit dose was calculated from a 
single-field isodose distribution. The entrance and exit doses were 
each normalized to 100% at d ma, on the central ray of their respec- 
tive fields. The exit dose calculated here neglects the reduction in 
dose due to lack of electronic equilibrium as the beam exits the 
chest wall. A reduction of as much as 3096 was measured for 2 
MV x-rays [14] and for 9?Co [6]. However, as discussed later, in- 
clusion of this effect does not alter the conclusions of this paper. 


Results and Discussion 


Figure 2 shows the percentage of maximum as a func- 
tion of the angle of beam incidence ( $ in fig. 1). The present 
extrapolation chamber data, measured both in air and in a 
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Fig. 3.—Percentage of maximum at 1.7 mg/cm? depth as function of 
distance from central axis along 18 cm axis of 18 x 15 cm2 ©°Co field at 81 
cm source-detector distance with and without auxiliary collimator, with and 
without Lucite end plate. ġ = 0°. 


tissue-equivalent phantom, are compared with data by 
Orton and Seibert [4] which were measured with thermo- 
luminescent dosimeter powder in a tissue-equivalent 
phantom. At 108 mg/cm? depth the present in-air and in- 
phantom results are indistinguishable, so only the in-air data 
are presented. The extrapolation chamber data and the data 
of Orton and Seibert [4] are in agreement within five per- 
centage points, both near the surface (2—5 mg/cm?) and at 
1 mm depth (108 mg/cm?) for all angles of beam incidence. 
In addition to reaffirming the decrease in skin sparing at 
oblique incidence, these data assured us that our in-air 
'measurements would yield reliable results under the un- 
usual geometric conditions of the chest wall. 

Figure 3 compares the surface dose measured across the 
radiation field for three situations: (1) an unblocked 
18 x 15 cm? field; (2) the 10 x 15 cm? field resulting 
when the auxiliary device is inserted in the beam with no 
Lucite end plate; and (3) the 10 x 15 cm? field with the 
auxiliary device with the Lucite end plate attached. All 
measurements were made with the chamber normal to the 
beam 81 cm from the source (s — 1 cm). The percentage of 
maximum is plotted as a function of the perpendicular dis- 
tance from the central axis of the source (dimension d in 
Fig. 1). This percentage of maximum may not be the true 
surface dose because of the finite thickness of the chamber 
window (1.7 mg/cm?) ; however, it is our best estimate of 
the surface dose. In the open field the surface dose is nearly 
uniform across the field, which is intuitively expected. 
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Fig. 4.—Percentage of maximum at 1.7 mg/cm? depth as function of 
distance from end of auxiliary collimator (80 cm source surface distance) 
for 18 x 15 cm? ®°Co field with and without auxiliary collimator, with and 
without Lucite end plate. ¢ = 0°. Measurements made along line 3 cm 
from central axis of open field. Present data (open circles and triangles) : 
crosses = data from [3]. 


With the device in place (no Lucite end plate), the surface 
dose is increased slightly because of electrons generated 
from the brass tongue and peaks near the center of the 
blocked field. With the Lucite end plate attached, the surface 
dose at 1 cm from the Lucite plate (s = 1 cm) is near the 
100% expected for a point in contact with the Lucite end 
plate. 

The surface dose, expressed as a percentage of maximum, 
decreases with increasing distance from the end of the 
collimating device, as seen in figure 4. Measurements were 
made 4 cm from the brass plate (d = 3 cm in fig. 1) in the 
10 x 15 cm? blocked field, at various distances from the 
end of the device (dimension s in fig. 1). With the Lucite 
end plate attached, the surface dose decreases from 10096 
at a point in contact with the Lucite to 3696 at s — 17 cm. 
With the Lucite removed, the surface dose is nearly 40% at 
the end of the device and decreases to 2396 at s — 15 cm. 
The open field (no auxiliary collimator) surface dose is in- 
cluded for comparison. 

The patient contour for a" typical" postmastectomy chest 
wall is shown in figure 5. The isodose distribution for paral- 
lel-opposed 5 x 15 cm? medial and lateral fields is indi- 
cated. The measured percentage of maximum at 3.6 
mg/cm? depth at various points across the chest wall is also 
plotted. Because of the symmetry of this chest wall, only 
measurements from the medial field are presented. The exit 
dose from the lateral field is not included. With no Lucite 
end plate, the percentage of maximum increases progres- 
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Fig. 5.—Percentage of maximum at 3.6 mg/cm? depth for 5 x 15 cm* 
medial field at points across typical postmastectomy chest wall with anc 
without Lucite end plate. Exit dose from lateral field not included. Chest 
wall contour and calculated isodose distribution for parallel-opposed fields 
shown. 
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Fig. 6.—Dose to basal cell layer (3.6 mg/cm? depth) at points across 
postmastectomy chest wall for three different treatments. Tumor dose as 
specified in NSABP protocol. 5 x 15 cm? ©°Co field. 


sively toward the apex of the chest wall due to increasing 
obliquity of the photon beam. With the Lucite end plate at- 
tached, the percentage of maximum is a minimum at the 
apex. This is attributable to the combined effects of obliqu- 
ity and distance from the Lucite end plate, with the distance 
factor dominating. 

The total dose to the basal cell layer of the skin, calculated 
from the sum of the entrance and exit doses, is shown in 
figure 6. The dose is given both as total rad and as a per- 
centage of the tumor dose (5,000 rad total tumor dose). 
Three clinical situations are presented : (1) full bolus for all 
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postmastectomy chest wall for three different treatments. Tumor dose as 
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Fig. 8.—Dose to basal cell layer (3.6 mg/cm? depth) at points across 
intact breast for three different treatments. Chest wall contour and isodose 
distribution shown. 


treatments; (2) treatment according to NSABP protocol, 
consisting of six courses of full bolus and 19 courses of no 
bolus (without the Lucite end plate when no bolus was 
used) ; and (3) treatment with the Lucite end plate attached, 
but no bolus, for all 25 treatments. For the full bolus treat- 
ment, the skin dose at the basal layer is everywhere greater 
than the tumor dose. 

Clinical experience (E. Montague, personal communica- 
tion, 1975) -has shown that if all treatments are with bolus, 
there is excessive skin reaction. The protocol treatment 
yields a skin dose approximately 6596 of the tumor dose 
near the lateral positions of the chest wall, increasing to 
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more than 90% near the apex. The protocol treatment is in- 
tended to produce near optimum results with respect both 
to skin tolerance and tumor response (E. Montague, per- 
sonal communication, 1975). The treatment with the Lucite 
end plate permanently attached gives a remarkably uniform 
skin dose across the total chest wall, nearly 90% of the 
tumor dose. This treatment appears to satisfy both of our 
initial requirements by maximizing the dermal lymphatic 
dose with a basal cell dose significantly less than that ob- 
tained with the full bolus treatment. 

The absorbed dose to the basal cell layer was also calcu- 
lated assuming a 30% reduction in the exit dose due to lack 
of electronic equilibrium as the beam exits the chest wall 
[14]. The protocol treatment basal cell dose in this case 
varies from 59% near the edge of the chest wall to approxi- 
mately 76% near the apex. The treatment with the Lucite 
end plate permanently attached again gave a nearly uni- 
form skin dose, averaging 79% of the tumor dose. These 
data are not presented in the figure. 

Mansfield and Suntharalingam [7] have reported on 
thermoluminescent dosimeter measurements of surface 
dose on an Alderson phantom and on a patient's chest wall. 
The auxiliary collimator used by them has an attached 
Lucite end plate. When this device was used, they report a 
surface dose of 8096—8596 of the tumor dose measured on 
the Alderson phantom and a uniform dose across the pa- 
tient's chest wall with an average of 7696 of the tumor dose. 
These data are to be compared with our uniform basal cell 
dose of 90% of the tumor dose (with Lucite). Qualitatively 
we are in agreement ; however, our surface dose values are 
unifermly higher. This is somewhat surprising, since our 
in-air surface dose measurements most probablv under- 
estimate the dose slightly, as seen in figure 2, and our 
surface dose measurements are consistently lower than 
those measured by the relatively thick disc (0.13 mm, ap- 
proximately 25 mg/cm?) of the thermoluminescent dosi- 
meters [7]. 

The difference in absolute value is within the uncertain- 
ties of the experiment and may be a result of differences in 
the auxiliary collimating devices, the geometric arrange- 
ment, or definition of tumor dose. It may also be due to the 
reduction in the skin dose due to the lack of electronic 
equilibrium as the beam exits the chest wall. Mansfield and 
Suntharalingam [7] also report a skin dose of 5895—6296 of 
the tumor dose on the Alderson phantom with no auxiliary 
collimator at all. This can only qualitatively be compared 
with our 6596-9096 NSABP protocol treatment. Our results 
for the protoco? treatment also agree qualitatively with the 
data of Bush and Johns [6] measured with film. 

The dose at the middermal depth (58 mg/cm?) as a func- 
tion of position across the chest wall is given in figure 7. The 
three clinical situations are again represented. The same 
basic situation as at the basal cell layer is seen. 

The dose to the basal cell layer for the large intact breast 
is given in figure 8 for the three clinical situations: full 
bolus, protocol treatment, and the permanently attached 
Lucite plate. The patient contour and isodose distribution 
are included. The results are remarkably similar to those seen 
for the smaller postmastectomy chest wall treatment. 
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Conclusions 

These data show that when the Lucite end plate is at- 
tached to an auxiliary collimating device, the skin dose in- 
creases because of increased electron contamination. The 
data further indicate that if the Lucite end plate is perman- 
ently attached, the skin dose is enhanced to the extent that 
the use of additional bolus may be neither necessary nor 
desirable. Since the skin dose under these conditions is rot 
appreciably higher than that from the actual NSABP pro- 
tocol treatment, it may not be necessary to modify the de- 
vice to allow for removal of the Lucite plate during no-bolus 
treatments. 

At this time, adequate data are not available to substanti- 
ate these statements clinically ; however, the physical data 
are encouraging. When the Lucite end plate is attached for 
all treatments, physicians should be aware of the increased 
electron contamination and carefully evaluate the use of 
additional bolus. 
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Simplified Method for Standardization of Roentgenographic 
Image Quality Using Penetration Quality Measurements 


PEI-JAN PAUL LIN! 


A simplified method for standardization of roentgeno- 
graphic image quality is described. The method employs the 
concept of penetration quality (PQ) originally established 
for calibration of x-ray tube potential (kVp). In order to 
verify that the PQ measurement is useful for standardiza- 
tion of roentgenographic image quality in a clinical situa- 
tion, a cadaver was selected for patient simulation. It has 
been shown that PQ may be utilized for roentgenographic 
technique specification in place of kVp. The validity of this 
standardization was evaluated subjectively by radiologists. 


Introduction 


Because of the need to produce images of equal quality, the 
standardization of roentgenographic techniques is of con- 
tinuing concern to radiologists. Due to differences in x-ray 
tube potential (kVp), calibration, and amount of filtration 
of various machines, standardized roentgenograms cannot 
be obtained simply by using the same dial settings. The 
concept of penetration quality (PQ) established by Ardran 
and Crooks [1] may be used for standardization. Since the 
measurement method for PQ involves attenuation of the 
primary beam by a copper sheet 1.5 mm thick, it is equiva- 
lent to the clinical situation where the x-ray beam strikes 
the film cassette after it has passed through the patient [2]. 
The usefulness of PQ in standardizing roentgenographic 
techniques has been investigated [3]. However, the test 
object was an aluminum step wedge; therefore, validity of 
the PQ technique in the clinical setting has yet to be 
proven. 

The PQ of x-rays is a measure of the penetrability of the 
beam after it has passed through the object being x-rayed. 
The patient may be simulated by a copper phantom 1.5 mm 
thick. This thickness was chosen because its attenuation 
property corresponds to approximately 15—20 cm of soft 
tissue in the roentgenographic range of 80—90 kVp. Smaller 
` parts may be simulated by a corresponding decrease in the 
thickness of the copper phantom. 

The PQ is measured by a special cassette illustrated in 
figure 1. The cassette is covered by a heavy lead shield 
& inch thick with two parallel rows of holes. The first row is 
placed over the high speed intensifying screen with an opti- 
cal attenuator in contact with the screen. The optical at- 
tenuator is a neutral density filter of optical density 0.6. The 
combination of the high speed intensifying screen and the 
neutral density filter acts as a par speed intensifying screen 
which was used in the original Ardran- Crooks cassette [1]. 
The neutral density filter minimizes the effect of intensifying 
screen aging factors. If the two different types of intensify- 
ing screens used in the Ardran- Crooks cassette do not have 
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the same aging factor, the PQ measurements will be af- 
fected. The second row is placed over the high speed in- 
tensifying screen which, in turn, is covered by a series of 
copper filters of increasing thickness. When an exposure is 
made, the film beneath the second row of holes will have a 
progression of changes in optical density, while the film 
beneath the first row of holes will show circles of more or 
less uniform optical density (fig. 2). 

The optical density of each circle is measured using a 
densitometer. The PQ is then obtained (see below). First, 
the measured optical density is plotted against the cor- 
responding thickness of copper filter (fig. 3). Then a straight 
line of the reference optical density is drawn parallel to the 
axis of copper filter thickness. The thickness of copper cor- 
responding to the intersection of the two lines is the PQ. 
Since the x-ray beam is hardened by the 1.5 mm copper 
phantom, the curves of the measured optical density versus 
the thickness of copper are nearly straight lines. The PQ can 
be calculated by using linear interpolation. 

Therefore, the PQ measured is primarily dependent on 
(1) the thickness of the copper phantom simulating the 
patient and (2) the optical density of the neutral density 
filter. For convenience, the thickness of the copper filters 
is designated in terms of thousandths of 1 inch (mil), and 
the PQ is given in these units (mils of copper). 

Ideally, a live subject would be used to evaluate the 
validity of PQ for standardization of the roentgenograms. 
However, because of the number of exposures necessary 
and the resultant total radiation dose, a cadaver was used 
instead. 

The roentgenograms of the cadaver for a given examina- 
tion were obtained by utilizing phototiming techniques for 
consistent x-ray film density reproduction. 


Method 
Preparation 


Two x-ray machines that produce a markedly different PQ for a 
given tube potential dial setting were selected. The PQ of these two 
machines was measured as described. 

The PQ of unit 1 was measured at 50, 60, 70, 80, 90, end 100 
kVp with 100, 200, and 300 mA current stations (fig. 4). Use of 
figure 2 enables determination of the PQ at any combination of kVP 
and mA settings for various roentgenographic examinations. The 
PQ of a hypothetical unit perfectly calibrated in tube current 
linearity and tube potential compensation is illustrated in figure 5. 
While figure 4 is a typical graphic representation of x-ray machines 
in PQ versus kVp dial settings, obviously unit 1 is not well cali- 
brated (compare figs. 4 and 5). 

Three roentgenographic examinations were selected from the 
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Fig. 1.—A, Crossectional view of special cassette for penetration quality 
measurements. B, Schematic illustration of special cassette. 





technique charts of the x-ray machines. For proper evaluation, these 
roentgenographic techniques should cover most of the range of 
x-ray tube potential in diagnostic radiology. The three examinations 
selected were cervical spine (AP), lumbar spine (AP, L5—S1), and 
abdomen (AP). The roentgenographic techniques and the PO 
used on unit 2 for these three examinations are shown in part A of 
table 1. 

To transfer the roentgenographic techniques (hence, its image 
quality) from unit 2 to unit 1 while maintaining the same image 
quality, figure 4 and part A of table 1 are used to determine the 
values of tube potential (kVp) to be employed at a given tube cur- 
‘rent (mA) setting. 


Thickness of Cu 





O.D O.D. (mils) 
1.40 1.60 O 
1.38 1.56 3 
1.39 1251] 4 
1.38 1.40 6 
1.39 1.32 8 
1.38 149 Ps 
1.39 (Fe 16 
1.38 1.03 24 
1.40 0.94 32 
1.38 0.85 48 
1.39 0.82 64 
1.39 O.F 7 96 
1.41 0.74 128 
Fig. 2.—Example of film obtained from special cassette. 
Procedure 


For this evaluation, 11 films were obtained from unit 1 for each 
of the three roentgenographic examinations. The x-ray tube po- 
tential was applied in an increment of 2 kVp and centered on the 
kilovoltage potentials shown in part B of table 1. Thus five films 
were taken at higher kilovoltage potentials, the other five at lower 
ones, and one at the same or similar PO value as shown in part A of 
table 1. 

These 11 films from each examination obtained with unit 1 were 
randomly numbered and placed in viewing boxes. A reference 
film of each examination taken with unit 2 was shown to radiologists 
at the same time. Evaluators were asked to choose at most three : 
films obtained on unit 1 of comparable image quality to the reference 
films obtained on unit 2 for each examination. Ten radiologists par- 
ticipated in this evaluation. The results are shown in table 2. 
Maximum score possible for each examination was 30. 


Results 


Roentgenograms which did not receive any vote were 
not included in table 2. All votes were within +4 kVp of 
the tube potential or +5 mils of copper (in the case of 
lumbar spine examination) of the tube potential shown in 
part B of table 1, and 7596 of the votes were within +2 
kVp of the tube potential. This is a clear indication of the 
validity of PQ. In other words, measurement of PO may be 
employed for transfer or interchange of roentgenographic 
technique among various x-ray machines with reliable re- 
production of image quality. 
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Fig. 3.—Plot of measured optical density versus copper filter thickness. 
Starred line = reference optical density. 
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Fig. 4.—Penetration quality versus kVp dial setting, unit 1. 


* TABLE 1 
Roentgenographic Technique Chart 


A (Unit 2) B (Unit 1)* 
Examination ————————— HÉÁÉUERÉRMÁHE— 

kVp mA PQ kVp mA PQ 
Cervical spine (AP)........ 82 100 61.5 72 300 62.1 
Lumbar spine (AP, L5-S1).. 98 200 780 84 300 772 
Abdomen (AP)........... 78 300 512 64 300 512 


Note.—PQ values expressed in mils of copper. 

* Roentgenographic techniques for this unit were transferred from unit 2 through 
measurements of PQ. The kVp values were adjusted so that the PQ was equal or similar 
to that of unit 2 for each examination. 
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Fig. 5.— Penetration quality versus kVp dial setting, hypothetical unit. 


TABLE 2 
Results of Subjective Evaluation 


Examination kVp* PQ Votes 

Cervical spine (AP)............ 68 58.0 2 
70 60.0 6 

721 62.1 12 

74 64.3 4 

76 66.5 3 

Lumbar spine (AP, L5-S1)....... 80 74.0 2 
82 75.2 3 

847 2742 10 

86 80.2 6 

88 84.0 4 

Abdomen (AP). vos 6s A ER van 60 45.1 1 
62 48.0 4 

641 51.2 12 

66 55.2 7 

68 58.0 2 


* Mils of copper, unit 1, at 300 mA current station. 
f This kVp value was transferred from unit 2 through PQ measurements (see part B 
of table 1). Value gives similar PQ for each examination to that of unit 2. 


TABLE 3 
Original Roentgenographic Technique Chart for Unit 1 











Examination kVp mA ?Q 
Cervical spine (AP)................ 80 100 68.0 
Lumbar Spine (AP, L5-S1).......... 86 200 80.0 
Abdomen CAP)... iss uuéka DER awa 70 200 57.1 





Note.—PQ values expressed in mils of copper. 
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Table 3 shows the original roentgenographic techniques 
of the examinations investigated in this study for unit 1. 
These techniques are routinely employed at different com- 
binations of kVp and mA settings. The PQ for each examina- 
tion differs by approximately 6, 3, and 6 mils of copper for 
cervical spine (AP), lumbar spine (AP, L5-S1), and ab- 
domen (AP), respectively. 


Discussion 


PQ has been shown to be a useful quantity for standardi- 
zation of x-ray image quality. The measurement allows 
transfer or interchange of x-ray tube potential for a given 
tube current among x-ray machines. If the PQ is routinely 
used with properly calibrated phototiming techniques, a 
complete transformation of x-ray technique charts among 
various machines may be achieved. It is reasonable to as- 
sume that the PO can be prescribed in place of x-ray tube 
potential (kVp) to specify the roentgenographic technique 
factors with x-ray tube current (mA) and exposure time 
(sec). 

Standardization of roentgenographic techniques among 
all units may then be achieved by performing the following 


steps: (1) obtain graphic representation of all x-ray 
machines, as in figure 4; (2) obtain PQ's of the roentgeno- 
graphic techniques which offer optimum image quality for 
various diagnostic x-ray examinations; and (3) adjust the 
kVp for a given mA station to yield the same PQ (within +2 
mils of copper) as the standard obtained in step 2, utilizing 
the results obtained in step 1. 
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Case Reports 


Computed Tomography in Progressive Multifocal Leukoencephalopathy 


JOHN P. CONOMY,' MEREDITH A. WEINSTEIN,? DIMITRIS AGAMANOLIS,? AND WALCOTT S. HOLT? 


An area of decreased density found with computed 
tomography corresponded to confluent demyelinative le- 
sions in the brain of a patient with progressive multifocal 
leukoencephalopathy. Failure of the CT scan to enhance 
with contrast material together with the clinical picture 
may enable clinicians to diagnose this subacutely progres- 
sive viral demyelinative brain disorder. 


Introduction 


Computed tomography is of proven value in the detection 
of intracranial neoplasms [1], cerebral infarctions [2], and 
congenital abnormalities [3]. There is less experience and 
understanding of CT in infectious and degenerative dis- 
eases of the brain. We report a case of CT abnormality 
occurring in progressive multifocal leukoencephalopathy. 
The disease is of viral origin and characteristically occurs in 
patients with lymphoproliferative disorders and altered im- 
mune response. This experience suggests that CT is valu- 
able in the detection and evaluation of the disorder. 


Case Report 


In May 1971, a 39-year-old woman presented with back pain 
and generalized lymphadenopathy. A thoracic spine radiograph 
showed a D6 compression fracture. Hodgkin's disease was proved 
with a needle biopsy of the sacrum. Subsequent treatment included 
radiation (2,000 rad) to the thoracic spine and a course of nitrogen 
mustard, vincristine, prednisone, and procarbazine. She had inter- 
mittent treatment with chemotherapy and steroid drugs until her 
death 4 years later. She had multiple widespread herpes zoster in- 
fections, some complicated by severe secondary bacterial infections. 
Anemia, leukopenia, and thrombocytopenia were present at the 
outset of her illness and persisted through the remaincer of her life. 

In May 1975, she noticed numbness at the left corner of her 
` mouth. Left peripheral facial weakness developed 10 days later. 
She had slurred speech, impaired balance, and weakness of her 
left hand 1 month later. Examination revealed left inferior visual 
field quadrantanopsia, weakness of the left side of the tongue, mild 
left hemiparesis, and left-sided hyperreflexia associated with a left 
extensor plantar response. Complete cerebrospinal fluid examina- 
tion was normal. A technetium brain scan was norma). 

A CT examination was performed on the EMI head scanner after 
intravenous administration of 100 ml of Conray 400. The scans, 
though slightly degraded by motion artifact, showed a patchy 
area of decreased density extending anterolaterally to near the 
cerebral cortical surface, posteriorly to the midportion of the sylvian 
fissure, and medially to the frontal horn and body of the lateral ven- 
tricle. No mass effect was associated with this area of decreased 
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density (fig. 1). 

By July 1975 the patient was disoriented and restless. She had 
hyperreflexia of the right arm and paresis of conjugate upward gaze. 
One month later she developed rapidly increasing weakness of the 
right arm and leg for 2 days followed by coma and labored respira- 
tions which culminated in her death several hours later. 

At autopsy the gross external appearance of the brain was un- 
remarkable. After formalin fixation, coronal sections showed 
sclerotic, retracted, yellowish lesions in the white matter of both 
cerebral hemispheres. These were asymmetrical with larger lesions 
appearing in the right anterior cerebral hemispheric sections. 
Smaller lesions involved the remainder of the white matter of both 
the right and left hemispheres, the brainstem, and cerebellum. The 
cerebral and cerebellar cortex appeared normal. Microscopic sec- 
tions showed widespread confluent demyelinating lesions involving 
the white matter of the brain, including the cerebral hemispheres, 
brainstem, and cerebellar hemispheres (fig. 2). The lesions were 
histologically characterized by myelin loss, axis cylinder preserva- 
tion, reactive astrocytic hyperplasia and the absence of frank 
necrosis or inflammatory cells. Bizarre hypertrophied oligodendro- 
gliocytes and macrophages characteristic of the disease were pres- 
ent in the demyelinative lesions. Cowdry type A inclusion bodies 
were conspicuous, and election microscopic studies disclosed 
virions with morphology characteristic of the JC-SV40-polyoma 
group of viruses in oligodendroglial cells (fig. 3). There were no 
vascular lesions and no microscopic evidence of neoplasm within 
the brain. 


Discussion 


Progressive multifocal leukoencephalopathy was first 
described by Astrom, Mancall, and Richardson in 1958 [4]. 
Because of Richardson's important clinicopathologic con- 
tributions to the understanding of this disease, it has come 
to be named after him [5]. ZuRhein [6] was the first to 
show the association of viruslike particles with this human 
demyelinating disorder. Further characterization of the etiol- 
ogy of this disease by recovery of a virus and immunologic 
evidence of viral infection has been carried out by Narayan 
et al. [7]. While the disease is ordinarily characterized by 
indolent progress, there may be periods of rapid progres- 
sion, such as at the end of this patient's illness. There is 
controversy at present as to whether certain antiviral agents 
may affect its inexorable fatal course [8—10]. 

Increased uptake in involved brain regions occasionally 
has been reported in progressive multifocal leukoen- 
cephalopathy with 99Tc pertechnitate scans [11]. The area 
of decreased density found with CT corresponds to a large 
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Fig. 1.—A, CT scan after contrast (Conray 400) showing area of decreased density in anterior and superior portions of right frontal lobe. B, Scan at lower 


level showing area of decreased enhancement extending to ventricular surface. No displacement of ventricular system. Area of diminished density corresponds 
to extensive demyelinative lesions in right cerebral hemisphere. 





Fig. 2.—Gross coronal section (myelin stain) through right cerebral Fig. 3.—Electron micrograph showing numerous viral particles in nucleus 
hemisphere showing extensive loss of myelin in centrum semiovale. Residual of oligodendrogliocyte in demyelinative lesion. Viral particles have mor- 
areas of remaining myelin appear dark (arrows). Demyelinated area ap- phology typical of JC-SV40 polyoma viral group. Lead citrate and uranyl 
peared as diminished density on CT'scan. acetate stain, x 40,000. i 
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confluent demyelinative lesion in the hemispheric white 
matter in the right centrum semiovale of the pathologic 
specimen in the present case. Tumors involving the brain 
frequently show enhanced density after administration of 
contrast material [1]. In the appropriate clinical setting, 
failure of the lesion to enhance with contrast material on 
CT study may aid the clinician in diagnosing progressive 
multifocal leukoencephalopathy. The CT picture may re- 
semble that seen in nonhemorrhagic cerebral infarction, 
which, like progressive multifocal leukoencephalopathy, 
may spare all or portions of the cerebral cortex. Cortical 
sparing, while easily demonstrated histologically, may be 
difficult to demonstrate with CT because of cerebral cortical 
size. The human cerebral cortical ribbon is thickest at the 
motor strip (4.5 mm) and thinnest in the visual cortex (1.45— 
2.4 mm) [12]. We were not able to identify the spared 
hemispheric gray matter in the depicted CT scans. 

The lesions in progressive multifocal leukoenceph- 
alopathy are seen as areas of diminished density on CT 
scan. The CT findings in this disease may resemble those 
seen in bland cerebral infarction. The differentiation be- 
tween the two must be made on the basis of clinical 
findings. 

This report emphasizes the notion that increased under- 
standing of brain diseases may be offered through CT. In 
certain infectious and degenerative diseases of brain, in- 
formation may be obtained which is not available from 
studies such as spinal fluid examination, angiography, or 
pneumoencephalography. 
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Extensive Central Nervous System Calcification in a Stillborn Male 
Infant due to Cytomegalovirus Infection 


JAMES R. MARQUIS?! AND JUNG K. LEE? 


The radiologic and pathologic findings of a stillborn male 
fetus with cytomegalic inclusion disease are described. 
Massive calcification of the cerebrum, cerebellum, eye 
(sclera and choroid), and spinal cord was present. There 
were unique deformities and apparent aplasia of some of 
the ribs. Classic intranuclear cytomegalic inclusion bodies 
were present primarily in the kidney. Routine radiography 
of stillborn infants is recommended for further study of 
intrauterine growth abnormalities. 


Radiographic demonstration of congenital calcification of 
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the brain is extremely rare. Most cases have presented with 
focal areas of calcification either scattered in the brain sub- 
stance or periventricular in distribution. The usual causal 
agents have been intrauterine cytomegalovirus, toxoplas- 
mosis, or other rare infections such as herpes or rubella 
virus [1—9]. This paper reports a stillborn fetus with mas- 
sive calcification of the cerebrum, cerebellum, eye, and 
spinal cord due to intrauterine cytomegalovirus infection. 
There were associated developmental defects in the ribs. 
The massive calcification was demonstrated by pelvimetry 
prior to delivery of the stillborn fetus. 
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Fig. 1.—Lateral pelvimetry showing massive calcification of brain. 


Case Report 


A 17-year-old primigravida presented to our hospital in labor 
without prenatal care. The prenatal history obtained on admission 
was unremarkable and without evidence of maternal infection. 
The estimated data of conception by history was 40 weeks earlier. 
No fetal sounds were obtained and pelvimetry x-rays showed a 
breech fetus with massive calcification of the brain (fig. 1). A 
macerated stillborn male fetus weighing 850 g was spontaneously 
delivered. 

The placenta weighed 250 g; the umbilical cord was central and 
contained three blood vessels. Both the placenta and cord were 
meconium stained. The maternal VDRL was nonreactive. Un- 
fortunately, maternal blood and urine for viral studies were not 
obtained. 

Radiologic studies of the stillborn fetus showed massive cal- 
cification of the cerebrum and cerebellum. The brain was markedly 
contracted, but calcium outlined the sulci and gyri in a uniform 
dense pattern. The calcium was homogeneous in distribution and 
did not outline the ventricles. There was also discrete calcium in 
the sclera and choroid of the eye. A most interesting radiologic find- 
ing was the dense calcification of the spinal cord (fig. 2). The ap- 
parent destruction or failure of development of some of the ribs 
was puzzling. The long bones showed some straightening of the 
metaphysis with a mild beaking. No longitudinal striations or de- 
structive areas were present (fig. 3). 





Fig. 2.—Lateral skull showing extensive calcification of brain, eye, and 
spinal cord. " 


At autopsy the fetus showed no external congenital malforma- 
tion. The visceral organs showed no congenital malformation, but 
almost all were autolysed. The brain was diffusely calcified and 
atrophic with a liquefied central core; it weighed 48 g. 

Microscopic studies of the brain showed diffuse dystrophic cal- 
cification in external cortical layers and liquefaction necrosis in the 
central portion. No neuronal elements were identifiable. The internal 
organs showed marked autolysis and focal calcifications. However, 
pathognomonic cells with intranuclear inclusion bodies were dem- 
onstrable in still visible cells of the lungs, pancreas, and kidneys. 
These were most clearly demonstrated in the tubular epithelium of 
the kidneys. The microscopic sections of the placenta showed a 
marked inflammatory placentitis with numerous plasma cells. The 
pathologic diagnosis was intrauterine disseminated cytomegalo- 
virus infection. 


Discussion 


Massive calcification of the brain and central nervous 
system is rare. A similar case in a newborn was described by 
Harwood-Nash et al. [3] in 1970. They felt that congenital 
rubella was the causal agent primarily because of the typical 
bone changes. However, rubellalike bone changes have 
been described in cytomegalovirus infection [10, 11]. The 
bone changes in our case primarily affected the ribs and ap- 
peared to be a failure of normal development rather than a 
destructive process of already formed bone. This does not 
seem to be the expected result of intrauterine death or 
autolysis of bone. Ryan and Kozlowski [12] reported their 
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findings in radiography of stillborn infants but did not de- 
scribe changes similar to this case. Further radiologic 
studies of stillborn fetuses should be undertaken to evaluate 
this finding as well as to document bony changes of still- 
born fetuses. The long bone findings were not typical of 
those in previous reports of cytomegalic inclusion disease 
or rubella. 

The extensive central nervous system calcification is 
probably related to the severity of the infection. According 
to dental age, the fetus was less than 33 weeks gesta- 
tion; by ossification centers, it was more than 23 weeks 
[13, 14]. The extensive calcification suggests that the in- 
fection was present for some time. Most authorities con- 
sider primary intrauterine cytomegalic inclusion disease to 
occur after 3—4 months of gestation if no anomalous brain 
development is present [2, 4]. Since the gross brain con- 
tour of our case appears normal, the infection probably 
started after 3—4 months of gestation. 

Calcification in the eye is rare in fetuses. Although two 
infections can occur simultaneously, it would seem that 
cytomegalovirus was the only causal agent in our case. 
Calcification of the spinal cord has been reported path- 
ologically [4], but we were unable to find a radiologic 
description of such a phenomenon. 

According to Starr et al. [15], there is an increased inci- 
dence of inapparent cytomegalovirus infection in young 
primiparas. The peak incidence is noted in the 15-18 
year age group. It is of interest that the mother of this still- 
born infant was a 17-year-old primigravida. 
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Bilateral Subclavian Steal Syndrome 


FERNANDO AREVALO! AND BARRY T. KATZEN' 


Two cases of bilateral subclavian steal syndrome are 
presented, demonstrating complete occlusion at the origin 
of both subclavian arteries with distal reconstitution via 
reversal of blood flow through the vertebrobasilar system. 
Since unsuspected subclavian artery obstruction may pre- 
sent significant angiographic hazard, careful physical 
examination including blood pressures in both upper ex- 
tremities and auscultation of the neck is necessary in order 
to avoid undesirable complications. 


The subclavian steal syndrome was first described in 
1961 [1]. The syndrome is a rare condition, and only three 
cases of arteriosclerotic bilateral subclavian occlusion have 
been reported [2—4]. Other causes of this syndrome include 
Takayasu's arteritis [5], congenital stenoses associated with 
coarctation of the aorta [6, 7], and brachiocephalic and 
left subclavian occlusion [8—10]. Thus to date there are 
only nine reported cases of bilateral subclavian steal syn- 
drome, three showing arteriosclerotic occlusion of the 
origin of both subclavian arteries. This report describes two 
more cases of bilateral subclavian occlusion due to arterio- 
sclerotic disease. 





Case Reports 
Case 7 


A 60-year-old white female was admitted to St. Vincent's 
Hospital in May 1975 because of right hemiparesis, aphasia, and 
right hemianopsia. The patient had a 1 year history of transient 
ischemia attacks and 15 year history of peripheral vascular disease. 
On admission, no blood pressure could be obtained in either ex- 
tremity. Left radial pulse was barely palpable. Bruits over both 
carotids were heard. Previous admissions to St. Vincent's in March 
1973 and February 1974 for similar symptoms showed differential 
blood pressures in the upper extremities. Right arm pressure was 
190/90 ; left arm was 150/100. 

Because of the clinical findings, an aortic arch angiogram was 
performed via the right femoral approach using the Seldinger tech- 
nique with sequential filming. Injection of contrast demonstrated 
diffuse arteriosclerosis of the aortic arch and filling of both common 
carotid arteries. There was marked narrowing at the left carotid 
bifurcation. Both subclavian arteries were occluded at their origins 
(fig. 14) ; thus there was no visualization of vertebral arteries. Late 
arterial phase (fig. 1B ) showed reversal of blood flow through verte- 
bral arteries with subsequent reconstitution of both subclavian 
arteries. Subclavian arteries do not reconstitute via intercostal 
collaterals. 


Fig. 1.—Case 1. A, Arch aortogram at 1 sec showing both subclavian arteries occluded at origins (arrows). B, Late arterial phase demonstrating reversal 
of blood flow through vertebral arteries and reconstitution of both subclavian arteries. 
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Fig. 2.—Case 2. A, Arch aortogram at 1 sec showing both subclavian arteries occluded immediately distal to origins (arrows). B, Late arterial phase showing 
reversal of flow mainly through vertebrobasilar system (arrows). 


Conservative management was elected because of the patient's 
history. She was discharged on medical therapy. 


Case 2 


This 51-year-old black female was admitted through the emer- 
gency room complaining of acute onset of numbness in the left 
foot. The patient had a several-year history of dyspnea and hyper- 
tension. There was a probable cerebrovascular accident 13 years 
ago (extent unknown) at which time thoracic surgery was per- 
formed. 

On. physical examination there were no pulses in the upper ex- 
tremities and blood pressure was unobtainable. Blood pressure in 
the lower extremities was 130/90. Peripheral angiography demon- 
strated acute occlusion of the left popliteal artery. Aortic arch study 
revealed bilateral subclavian occlusion (fig. 24) with late distal 
reconstitution via the vertebrobasilar system (fig. 28). 

Conservative management was elected due to significant under- 
lying medical problems, and the patient was discharged on medical 
therapy. 


Discussion 


The syndrome consists of reversal of blood flow in the 
vertebral arteries caused by severe stenosis or occlusion of 
the proxima! subclavian artery, usually resulting in cerebral 
ischemia related to exercise of the upper extremities. The 
patients presented with cerebral vascular insufficiency 
associated with asymmetrical blood pressure and pulses in 
upper extremities. A bruit may be present. In the unilateral 
syndrome, the left side is most frequently involved. Al- 
though patients with unilateral steal syndrome are occa- 


sionally asymptomatic [11] all reported cases of bilateral 
subclavian steal syndrome were symptomatic. 
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Scrotal ‘‘Arteriocele’’ from Iliac Artery Occlusion 


ROBERT M. CONROY! AND RONALD L. VANDER MOLEN? 


A case is described in which a testicular artery, pulsatile 
and palpable in the scrotum, provided a major collateral 
for an obstructed iliac artery. The testicular artery was 
probably spared from occlusion because it originated from 
a renal artery. Following surgical relief of the iliac obstruc- 
tion, the testicular artery reverted to normal caliber and 
was no longer palpable in the scrotum. 


Progressive arteriosclerotic vascular disease frequently re- 
sults in total occlusion of the distal abdominal aorta 
(Leriche syndrome) or iliac arteries. Limb survival in this 
setting depends on the development of collateral circula- 
tion to the femoral vessels. The usual pattern of collateral 
channels has been adequately described [1—12]. The value 
of ovarian or testicular arteries as a potential pathway has 
been mentioned [13-22], but there have been no reports 
documenting this. We have recently seen a patient with 
complete occlusion of the right common iliac artery; the 
right testicular artery was a major collateral pathway to the 
right lower extremity. 


Case Report 


B. M., a 59-year-old Caucasian male, had a 10 year history of 
progressive bilateral calf and hip claudication. For the previous 6 
months he could not walk more than one-half block. There was no 
pain at rest. The patient had a myocardial infarction 12 years prior 
to admission. There was no history of diabetes or hypertension ; 
however, he had smoked more than one package of cigarettes per 
day for 50 years. Physical exam revealed a healthy-appearing male. 
No pulses were palpable at the femoral area or below, bilaterally. 
The feet were warm without ischemic skin changes. There was a 
pulsatile "arteriocele" easily palpated in the right scrotum. 

Using the left axillary approach, an abdominal aortogram with 
lower extremity runoff revealed total obstruction of the right com- 
mon iliac artery and a high grade stenosis of the left external iliac 
artery (fig. 1). The right lower extremity was supplied by the usual 
collateral pathways originating from the inferior messenteric, inter- 
costal, and lower lumbar arteries. In addition, a major part of the 
collateral supply to the right leg came from the right testicular artery 
which originated from the lower of two right renal arteries. This col- 
lateral pathway was the arteriocele palpated during physical exami- 
nation. 

An aortobilateral femoral bypass was performed using a knitted 
Dacron bifurcation graft. The large right testicular artery was care- 
fully preserved. The patient did well postoperatively with good 
pulses to both ankles and total relief of claudication. 

He returned 7 months later because of recurrent calf claudication. 
Physical examination revealed absence of pedal pulses and absence 
of the pulsatile right scrotal arteriocele that was noted before 
surgery. A repeat angiogram (fig. 2) revealed the following: (1) 
patent aortobifemoral Dacron graft, (2) bilateral superficial femoral 
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artery obstruction (not present on the first angiogram), and (3) 
marked reduction in the size of the right testicular artery, which 
could not be visualized beyond the abdomen. 


Discussion 


The testicular (internal spermatic) artery is the main blood 
supply to the testicle and epididymis. However, it also 
sends small branches to the ureter, cremaster muscle, and 
ductus deferens. It is through these small branches that 
anastomoses are formed from the testicular artery to the in- 
ternal iliac, external iliac, and femoral arteries [23]. 

It is unusual for the testicular artery to provide a major 
collateral pathway in patients with occlusion of the iliac 
artery or distal aorta. The testicular artery normally arises 
from the infrarenal abdominal aorta. In patients with aortic 
or iliac artery occlusion, this portion of the aorta usually is 
also involved with extensive arteriosclerotic disease. This 
results in partial or total occlusion of the orifice of the testic - 
ular or ovarian arteries and prevents this collateral pathway 
from being effective. In our patient the right testicular artery 
arose from the right renal artery (a 1596 anatomical varia- 
tion [24]). This origin from an artery free of disease pro- 
vided an effective testicular artery collateral pathway result- 
ing in a scrotal arteriocele. . 

The iliac bypass graft relieved the need for the testicular 
collateral, resulting in reversion to normal size of the right 
testicular artery and loss of the palpable scrotal arteriocele. 
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Fig. 1.—Abdominal aortogram. A, Early arterial phase showing ob- 
structed right and stenotic left iliac arteries. Arrow indicates enlarged 
right testicular artery originating from lower right renal artery. B, Later ar- 
terial phase showing testicular artery (arrow). C, Late arterial phase show- 
ing enlarged testicular artery coursing through scrotum with collateral flow 


back into pelvis. Arrow indicates common femoral artery filling by col- 
laterals. 
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Fig. 2.—Abdominal aortogram 7 months after aortobifemoral graft sur- 
gery. Right testicular artery (arrows) reverted to normal caliber. 
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Vasopressin Control of Massive Hemorrhage in Chronic Ulcerative Colitis 
JOHN A. CAVALUZZI,1 STEPHEN L. KAUFMAN, AND ROBERT I. WHITE, JR. 


A case of massive colonic hemorrhage in nontoxic, quies- 
cent ulcerative colitis is described. The source of active 
colonic bleeding was primarily defined with selective 
superior mesenteric arteriography and was completely 
controlled with transcatheter vasopressin infusion. A sub- 
sequent elective segmental distal transverse and descend- 
ing colectomy revealed chronic ulcerative colitis; localized 
marked inflammatory giant pseudopolyp formation near 
the splenic flexure was responsible for the bleeding. 


Introduction 


Angiography has not been widely used for diagnosing 
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inflammatory bowel disease. Instead, barium enema and 
proctosigmoidoscopy with biopsy are the preferred meth- 
ods for diagnosis. Massive hemorrhage occurring with 
toxic fulminating ulcerative colitis is usually treated by 
intensive medical and surgical therapy, and' these patients 
are usually not evaluated by angiographic techniques. 
Recently a patient with chronic ulcerative colitis developed 
massive lower gastrointestinal bleeding in an area of 
marked pseudopolyp formation at a time when the disease 
was quiescent. This report describes our experience in 
localizing the bleeding site angiographically and controlling 
it with intraarterial vasopressin infusion. 
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Case Report 


A 75-year-old woman (JHH 158 22 16) with a 40 year history 
of bloody mucous stools and diarrhea was transferred to Johns 
Hopkins Hospital with acute hematoschizia. Many episodes of 
lower gastrointestinal bleeding had necessitated several hospitaliza- 
tions during the previous 40 years. She had received approximately 
six units of whole blood in the 2 weeks prior to this admission and 
five additional units of whole blood during this hospitalization. She 
was afebrile and had no other symptoms. 

A review of a recent barium enema showed a nondilated colon 
with a lack of haustrations in the descending colon. There was an 
irregular area 6 cm long in the distal transverse colon with narrow- 
ing as well as many small clustered polypoid lesions with small 
ulcerations. No diverticula were seen. These changes were thought 
to be a result of granulomatous colitis or possibly neoplasm with 
bleeding (fig. 1). 

A superior mesenteric angiogram showed a bleeding site in the 
distal transverse colon with characteristics of a bleeding diverticu- 
lum. Contrast material welled up at the base of the defect and then 
spilled over into the lumen of the bowel (fig. 2). The patient was 
infused with 0.2 U/min of vasopressin. A repeat superior mesenteric 
arteriogram performed after 30 min of infusion showed no further 
extravasation. Vasopressin was administered at the same rate for the 
next 24 hr, tapering to 0.1 U/min for 12 hr followed by 5% dextrose 
and water. There was no further bleeding. The catheter was re- 
moved 48 hr after the beginning of the infusion. 

At surgery 1 month later, a small segment of distal transverse co- 
lon was noted to be narrowed and thickened with numerous hyper- 
emic vessels on its surface. The distal transverse colon and entire de- 
scending colon and sigmoid were somewhat thickened with a 
white glistening surface resembling inflammatory disease. The ab- 
dominal contents, including the entire small bowel, otherwise ap- 
peared normal. Resection of 38 cm of visibly diseased splenic 
flexure and descending colon was performed with an end-to-end 
anastomosis. The patient had an uneventful postoperative course 
and was discharged 2 weeks later. 

Pathologic examination of the resected specimen revealed 
marked inflammatory pseudopolyp formation in an area of the 
splenic flexure, with acute and chronic inflammation and ulceration. 
Moderate chronic inflammation was demonstrated in the remainder 
of the descending colon. There was crypt distortion with scarring 
and increased crypt mitoses, with focal acute and chronic inflam- 
mation. The changes were consistent with long-standing inflam- 
matory bowel disease with focal pseudopolyp formation, most 
likely ulcerative colitis. 


Discussion 


Massive lower gastrointestinal bleeding is usually due to 
diverticular disease involving the right colon [1]. Other 
Causes include benign and malignant neoplasms with 
ulceration, vasgular occlusion with ulceration, stress ulcers, 
uremia, Meckel's diverticulum, gastrojejunocolic fistula, 
arteriovenous malformations, and granulomatous and 
ulcerative colitis [2, 3]. 

The angiographic findings in ulcerative colitis vary with 
the severity of the inflammatory process. In the acute stage, 
mucosal and submucosal hypervascularity, smoothly di- 
lated vasa recta arteries, and densely opacified veins in a 
slightly thickened bowel wall have been described [4, 5]. 
The mesenteric arteries appear normal since the mesentery 
is not involved in ulcerative colitis [6]. As the acute phase 
subsides or heals, the vascular pattern usually returns to 
normal. Hypovascular patterns in the late chronic phase 





Fig. 1.—Barium enema examination showing irregular narrowed area 
in distal transverse colon. Note lack of haustrations in descending colon. 


have been described and are associated with fibrosis and 
bowel shortening [6]. 

Acute fulminating toxic ulcerative colitis represents a 
formidable therapeutic challenge and may be complicated 
by massive hemorrhage. If dramatic improvement does not 
follow steroid therapy, urgent colectomy is the usual ac- 
cepted treatment [7]. Angiography is not used in the 
diagnosis of acute fulminating ulcerative colitis, since the 
findings are nonspecific and can be demonstrated in other 
causes of colonic inflammation [5, 8, 9]. Occasionally 
angiography may be of help when barium enema findings 
are minimal or inconclusive, in cases where pathologists 
disagree, or when carcinomatous degeneration is suspected. 
Neoplastic vessels may stand out from the inflamed bowel 
wall with the visualization of many bizarre, tortuous, dilated, 
and encased tumor vessels [4, 9]. 

Our patient with nontoxic, quiescent ulcerative colitis 
presented with acute massive lower gastrointestinal bleed- 
ing. Accordingly, emergency angiography was performed 
as the primary diagnostic modality. Selective superior 
mesenteric artery injection localized in a single, sharply 
marginated collection of contrast material in the distal 
transverse colon, which corresponded to the localized 
area of irregularity on the previous barium enema. The 
response to intraarterial vasopressin infusion was dramatic, 
with immediate complete hemostasis and no further re- 
bleeding. At surgery, chronic inflammatory bowel disease 
affecting the splenic flexure and descending colon was 
found ; a localized area of marked pseudopolyp formation 
near the splenic flexure was thought to be responsible for 
the massive bleeding. 
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~, | 
i / ; Fig. 2.—A, Arterial phase of superior mesenteric angiogram showing 
b prominent mesenteric vessel with dense localized opacification (arrow). 
b! B, Subtraction film of A. Residual barium has been subtracted showing 
^ Í collection of extravasated contrast material more clearly. C, Early capillary 
` '- phase outlining wall of transverse colon and localizing site of bleeding to 


distal transverse colon. 
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The case is unusual because it represents massive lower 
gastrointestinal bleeding in a focal area of giant pseudo- 
polyp formation in a patient with chronic ulcerative colitis. 
To our knowledge there are no reports of the therapeutic 
infusion of vasopressin to control bleeding in this entity. 
While we do not advocate angiography in acute fulminating 
hemorrhagic ulcerative colitis, we do believe that massive 
bleeding in quiescent nontoxic long-standing cases of 
chronic inflammatory bowel disease should be investigated 
with angiography, since focal lesions may be present which 
can be localized and possibly controlled with trans- 
catheter vasopressin hemostasis. This allows for pre- 
operative stabilization and elective limited bowel resection, 
rather than empiric partial or total colectomy. 
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Postgastrectomy Distortion of the Pancreatic Ducts Simulating Carcinoma 


JONATHAN L. MEAKINS' AND LAWRENCE A. STEIN? 


With the development of the flexible fiberoptic duodeno- 
scope, cannulation of the pancreatic and biliary ducts 
through the ampulla of Vater has become reasonably 
common [1]. Normal anatomy of this area and its variation 
are still being described [2, 3]. This paper describes a case 
in which normal anatomy distorted by previous gastric and 
biliary surgery produced an abnormal finding in the pan- 
creatic ducts thought to represent a mass lesion in the head 
of the pancreas. 


Case Report 


A 66-year-old male was seen in August 1975 a: Montreal 
Neurological Hospital with weight loss and radicular pain in his 
right leg. The patient had a history of a gastric ulcer for which a 
hemigastrectomy and Billroth II anastomosis were performed. 
Following compligations with a stomal ulcer producing both pain 
and hemorrhage, a cholecystectomy was performed in October 
1974 at which time the Billroth II was converted to a Billroth I. The 
patient had no further episodes of abdominal pain. 

On admission in 1975, the leg pain was extensively investigated, 
including arteriography, but no neurological component could be 
identified. While under investigation, the patient developed super- 
ficial migratory thrombophlebitis in his legs and one of his arms. 
Serum amylase at this time ranged from 700 to 900 IU (normal, 
70—300). 
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Abdominal B-scan ultrasonography demonstrated a 3 cm mass 
overlying the aorta in the region of the pancreas compatible with a 
mass in the head of the pancreas. Because of the increased amylase 
level, thrombophlebitis, and apparent mass in the head of the pan- 
creas, an endoscopic retrograde pancreatogram was performed 
(fig. 1) which revealed an apparent mass in the head cf the parcreas 
[4, 5]. 

At laparotomy, the head of the pancreas was found to be com- 
pletely normal with no evidence of a mass. However, the duodenum 
was considerably foreshortened. It no longer had its typical loop 
shape but had assumed a teardrop configuration with considerable 
foreshortening and elevation of the first, second, and part of the 
third portions. The pancreas was displaced so that most of the head 
lay superior to the edge of the duodenum in the angle between the 
portal triad and the duodenum itself. The uncinate process was ele- 
vated off the third and fourth portions of the duodenum with obvi- 
ous stretching of the veins draining it. A duodenotomy was per- 
formed; transduodena! biopsy showed a normal pancreas. Two 
ampullae were identified. 

The operative pancreatogram (fig. 2) showed that in fact the 
accessory duct of Santorini had been cannulated on the endoscopic 
pancreatogram. The main pancreatic duct (duct of Wirsung) 
passed a cannula 2 mm in diameter but did not opacify. Contrast 
injection through the cannula demonstrated a dilated (6 mm 
diameter) pancreatic duct within the body of the pancreas, draining 
readily into the duodenum via the duct of Santorini. No resection 
was done. 
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Fig. 1.—Retrograde pancreatogram showing narrow, stretched pancreatic duct in head of pancreas (arrows) with dilatation of duct (arrowheads) in 
body and tail. 
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Fig. 2.—Operative pancreatogram showing catheter in main pancreatic LAS 
duct (small arrowhead) with filling of accessory duct of Santorini (/arge Wirsung Pi 


arrowhead). 


Fig. 4.—Diagram showing effect of two gastric procedures on duodenum 
and pancreas and stretching of veins draining it. 
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Discussion 


The alteration of the anatomical relationships of the 
pancreas, its ducts, and the duodenum caused by earlier 
surgery was not realized prior to exploration of our patient. 
However, the marked displacement of the pancreas and 
alteration of its relationship with the duodenum were 
readily apparent at laparotomy. The distortion in the pan- 
creatic ducts (fig. 2) was the result of 90° clockwise rota- 
tion and foreshortening of the duodenum secondary to 
previous surgery (figs. 3 and 4). The duodenum would have 
been somewhat shortened following the initial gastrectomy, 
and considerably more so after subsequent revision to a 
Billroth | because of amputation and freshening for anasto- 





i Fig. 3.—Preoperative barium study showing clockwise rotation of 
* duodenum. 
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mosis of the old stump. Further evidence of a shift in the 
normal relationship between the pancreas and the duode- 
num was the more medial and superior position of the 
pancreas compared to normal. 

The abnormal ultrasonic scan can be explained by the 
operative findings. The head and body of the pancreas were 
folded on each other and pulled superiorly and medially 
over the aorta. 

This case demonstrates that altered anatomy of the 
pancreatic ducts can result from the Billroth | anastomosis. 
Interpretation of the endoscopic cholangiopancreatogram 
following gastric surgery should take this into account. 
The anatomical distortion is caused by rotation of the head 
of the pancreas in order to achieve the gastroduodenal 
anastomosis without tension. 
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Intraluminal Duodenal Diverticulum Associated with Trisomy 21 


JOHN SAMPLINER,! STEPHEN A. KOLLINS, AND ROBERT E. HERMANN? 


An intraluminal duodenal diverticulum is an uncommon 
congenital abnormality that may produce intermittent ob- 
struction. The true pathogenesis of this lesion is still dis- 
puted, but it probably results from ballooning of a congeni- 
tal web or diaphragm with prolonged peristalsis. An intra- 
luminal “wind sock’’-like structure filled with barium and 
surrounded by a radiolucent halo is the classic and diagnos- 
tic radiologic appearance. An association with trisomy 21 is 
made. 


Intraluminal duodenal diverticulum is an interesting but un- 
common lesion that is often associated with symptoms of 
recurrent partial duodenal obstruction. Since the first radio- 
logic demonstration by Nelson in 1947, there have been 
only 36 cases reported [1, 2]. This paper describes a case 
of an intraluminal duodenal diverticulum associated with 
trisomy 21. Only one other similar association has been 
reported [3]. 


Case Report 


An 18-year-old mongoloid white male was admitted to our 
hospital because of repeated episodes of abdominal pain. The pa- 
tient'S mother described episodes of abdominal pain which he had 
experienced several times each year since the age of 8. However, 1 
month prior to admission the patient developed more frequent and 
severe -episodes of diffuse crampy abdominal pain. On admission 
his clinical laboratory studies and physical examination were un- 
remarkable except for his mongoloid features. 

An upper gastrointestinal examination demonstrated an intra- 
luminal (wind sock) diverticulum of the second portion of the 
duodenum. Initially the diverticulum was filled with secretions and 
resembled a pedunculated polyp, but on later films it filled with 
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Fig. 1.—Spot film early in examination showing diverticulum filled with 
secretions and resembling pedunculated polypoid mass. Mild intermittent 
proximal dilatation noted at fluoroscopy. 


barium and its small orifice and narrow neck were clearly identified 
(figs. 1 and 2). The remainder of the smell intestine was normal. 
The diagnosis was confirmed surgically, and the diverticulum was 
excised through a longitudinal duodenotomy incision. The patient 
had an uncomplicated recovery. 


Discussion 


During the seventh week of normal embryologic develop- 
ment, the intestinal lumen is occluded by proliferating 
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Fig. 2.—A, Later film showing wind sock diverticulum filled with barium (arrows). Note size of neck communicating with true duodenal lumen. B, Free 
flow of barium beyond diverticulum. True thickness of web forming wall of diverticulum can best be appreciated when surrounding duodenum also distended 


with barium. 





Fig. 3.—Photograph during surgery showing internal diverticulum 
. elevated with clamp positioned adjacent to it in true lumen of duodenum. 
Arrows indicate size of diverticulum. 


epithelial cells. Shortly thereafter it is recanalized. Incom- 
plete recanalization may result in atresia, stenosis, Or a 
diaphragm. 

There are two proposed theories concerning the patho- 
genesis of intraluminal duodenal diverticula [4]. The first 
implies that the diverticulum forms when incomplete 
recanalization produces a communicating incomplete 
duplication [5]. The second suggests that the diverticulum 
forms from a distal outpouching of a congenital diaphragm 
due to prolonged peristaltic action [6]. It should not be 
surprising to find an intraluminal duodenal diverticulum in a 
mongoloid patient, since a higher incidence of congenital 
abnormalities (e.g., duodenal atresia and stenosis) have 
been clearly associated with this chromosomal abnormal- 
ity [7]. Another intraluminal duodenal diverticulum in a 
mongoloid was reported by Curtis et al. [3] and, as in the 
present case, supports the second of the above theories. 

Most patients with intraluminal duodenal diverticula 
present with symptoms of intermittent partial intestinal 
obstruction. Pancreatitis complicating this lesion has been 
previously described [8]. : 

These lesions are often missed on radiologic examina- 
tion because the diverticulum does not always fill with 
barium and the collapsed sac may not be appreciated [4]. 
When filled with secretions, the radiolucent sac may simu- 
late a pedunculated polyp, as in this case [5]. When the 
sac fills with barium, it appears as an intraluminal diverticu- 
lum surrounded by a lucent halo which is its wall (fig. 2). 
One may see duodenal dilatation proximal to the diverticu- 
lum that may obstruct the lumen at the time of the exami- 
tion. 

The internal diverticulum has duodenal mucosa lining 
both sides of a membranous septum with a thin layer of 
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muscularis mucosa and submucosa between (fig. 3). This 
lesion typically arises near or at the papilla of Vater and 
balloons distally into the duodenum. The papilla with its 
duct may extend directly into the diverticulum or may open 
proximally or distally to it. 

The surgical treatment for the obstructing symptomatic 
lesion is either excision or a bypass procedure. It is very 
important to make this diagnosis preoperatively, since the 
diverticulum may not be palpable or visible externally to the 
surgeon. The difficulty in making a correct diagnosis at 
surgery has been emphasized [9, 10]. A longitudinal duo- 
denotomy along the lateral border of the duodenum should 
be performed, opening into the duodenum above and below 
the septum. In most patients the diverticular septum can be 
divided or excised; in a few patients with a thickened sep- 
tum or those patients in which the papilla of Vater opens 
into the septum, a bypass duodenoduodenostomy may be 
preferable. Care must be taken to prevent damage to the 
common bile or pancreatic ducts due to their proximity 
[11, 12]. 
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. Displaced Lateral Surface of the Liver (Hellmer's Sign) Secondary to an 
Extraperitoneal Fluid Collection 


DAVID WIXSON,' ELIAS KAZAM, AND JOSEPH P. WHALEN 


In 1942, Hellmer [1] first described visualization of a 
medially displaced lateral liver edge on abdominal radio- 
graphs in patients with ascites. In Hellmer's original article 
and all cases subsequently reported, this appearance was 
described as being pathognomonic of intraperitoneal fluid. 
This paper reports the occurrence of Hellmer's sign in a 
patient with a large extraperitoneal fluid collection extend- 
ing into the flank. Thus the differential diagnosis associated 
with a medially displaced lateral liver edge includes patho- 
logic processes in both the intra- and extraperitoneal 
spaces. 


Introduction 


Hellmer [1] described visualization of a medially displaced 
lateral liver edge on abdominal radiographs in patients with 
ascites. He explained this phenomenon by reasoning that 
the intraperitoneal fluid was slightly less dense than the 
adjacent hepatic parenchyma and that this small density 
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difference could be seen on good quality well positioned 
radiographs as a relatively radiolucent zone between the 
medially displaced liver and lateral abdominal wall. After 
Hellmers original description, other investigators either 
denied the possibility of radiographically differentiating 
between soft tissues of close but different density [2] or 
offered alternative explanations of Hellmer's observa- 
tions [3]. 

However, the advent of computerized scanning has 
revealed that subtle soft tissue density differences can be 
discriminated. Three independent investigators have re- 
cently confirmed Hellmer's observation that subtle (296— 
5%) density differences may exist between intraperitoneal 
fluid and hepatic parenchyma which can allow visualiza- 
tion of a medially displaced lateral hepatic edge on ab- 
dominal radiographs [4—6]. The liver edge is silhouetted 
against a zone of relative radiolucency (the intraperitoneal 
fluid) between it and the lateral abdominal wall. 
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Fig. 1.—Coned-down supine abdominal radiograph showing medial 
displacement of lateral border of liver (arrows). 


The probability of visualization will be affected by several 
factors. Jorulf [4] notes that visualization wilt depend upon 
the relative size and composition of the liver and intra- 
peritoneal fluid. Several authors have stressed that the 
probability of plain film visualization can be increased 
using well positioned, well collimated, occasionally oblique 
(right posterior), low kilovoltage potential (40—60 kVp) 
technique or tomography [6, 7]. 

In Hellmer's original article and all cases subsequently 
reported, the visualization of a medially displaced lateral 
border of the liver was described as being pathognomonic 
of intraperitoneal fluid [1, 3, 8]. We report a case of visual- 





Fig. 2.—Frontal excretory urogram showing medial displacement of 
right kidney across midline (arrowhead). Again note medial displacement of 
lateral edge of liver (arrows). 


ization of the lateral border of the liver contrasted by extra- 
peritoneal fluid. 


Case Report 


A 70-year-old woman with mitral and aortic rheumatic valvular 
disease was admitted to New York Hospital for evaluation of-a pro- 
gressive increase in abdominal girth over a 1 month period. Long 
term oral anticoagulation had been discontinued 2 years previously. 
Physical examination showed right abdominal fullness. Urinalysis 
and hepatic and pancreatic chemistries were normal ; the hemato- 
crit was 32. 

A supine abdominal radiograph revealed medial displacement of 
the lateral liver margin (fig. 1) silhouetted by a zone of relative 
radiolucency adjacent to the lateral abdominal wall. There was no 
evidence of intraperitoneal fluid in the pelvis or left side of the 
abdomen. Medial displacement of the ascending colon was evident 
on a barium enema, and an excretory urogram revealed medial dis- 
placement of the right kidney across the midline (fig. 2). 

Abdominal ultrasonography showed a 31 x 19 x13 cm echo- 
free collection enveloping the liver and extending from the right 
hemidiaphragm to the right pelvis (figs. 3A and 38). The medial 
location of the lateral liver margin was again confirmed. In the left 
lateral decubitus position, the sonogram showed no change in the 
shape or position of the collection and excluded the diagnosis of 
free intraperitoneal fluid (fig. 3C). An extensive portion of the ceol- 
lection was present posterior to the liver, and the right kidney was 
displaced anteriorly and medially (fig. 3D). An extraperitoneal 
(posterior pararenal) fluid collection with extension into the right 
lateral abdominal wall was diagnosed. 

Exploratory laparotomy revealed an encapsulated extraperitoneal 
(posterior pararenal) fluid collection occupying the entire right ab- 
domen and extending from the right hemidiaphragm to the pelvis. 
It enveloped the liver and extended into the right lateral abdominal 
wall. It extrinsically compressed but did not communicate with the 
ascending colon. The pelvic organs were normal. No intraperitoneal 
fluid was present. Since the encapsulated fluid collection could not 
be dissected from all surrounding structures, it was evacuated by 
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Fig. 3.—Transverse (A) and longitudinal (8) sonograms showing large echo-free collection (F) enveloping anterior, lateral, superior, and posterior surfaces 


of liver (L) and extending from right hemidiaphragm to pelvis. Again note medial | 
tus position showing no change in shape or position of collection. D, Longitudina 


to abdominal aorta (A) and inferior to liver. 


needle ; 4,000 ml of clear, straw-colored fluid was removed. After 
decompression, the right kidney returned to the right renal fossa and 
the liver to the lateral abdominal wall. 

. Pathologic examination revealed the fluid collection to be sur- 
rounded by a fibrous capsule without epithelial lining cells. Chemical 
and pathological analysis indicated that it was not a uriniferous or 
pancreatic pseudocyst or lymphocele. No malignant neoplastic cells 
were present within the fluid or capsule. Hemosiderin-laden macro- 
phages indicativeeof a liquified hematoma were not present. The 
etiology of this benign extraperitoneal fluid collection was not 
definitely ascertained. Clinically and pathologically it was most 
consistent with a centrally liquified area of posttraumatic, non- 
pancreatic extraperitoneal fat necrosis. The postoperative course 
was uneventful. 


Discussion 


This case reveals that visualization of medially displaced 
lateral liver margin is not a pathognomonic sign of intra- 
peritoneal fluid. Occasionally an extraperitoneal fluid col- 
lection or mass may extend into the lateral abdominal wall 
adjacent to the liver causing medial hepatic displacement. 


ocation of lateral liver border. C, Transverse sonogram in left lateral decubi- 
sonogram 1 cm left of midline showing displaced right kidney (K) anterior 


If it possesses a density slightly different from the hepatic 
parenchyma, as in this case, the medially displaced lateral 
liver edge may be visualized. If a medially displaced lateral 
liver margin is visualized on abdominal radiographs, a 
thorough search for the other well described radiographic 
signs of intraperitoneal fluid [3, 8, 9] should be made. If 
absent, the possibility of an extraperitoneal fluid collection 
or mass should be considered. 

Knowledge of the relationship of the liver to the extra- 
peritoneal space is essential to understanding the mecha- 
nism of this sign in the presence of extraperitoneal effu- 
sions or masses. An extension of the posterior pararenal 
space (flank fat) extends into the abdominal wall lateral to 
the right lobe of the liver and is separated from it and the 
peritoneal cavity by the fused lateroconal fascia and 
parietal peritoneum (fig. 4) [10, 11]. Enlargement of this 
space can displace the liver medially. If the density of the 
extraperitoneal collection or mass is fet, visualization of the 
liver's margin will be enhanced [9]. If the density is almost 
equal to that of the liver, which may be the case with whole 


blood, the displaced liver margin will not be visualized. In 
either the intra- or extraperitoneal space, the greater the 
density difference between the collection and the liver, the 
more likely the lateral hepatic border is to be visualized. 

Differentiation of intra- and extraperitoneal collections 
may be enhanced using computerized scanning or ultra- 
sonography. Ultrasonography generally shows more an- 
terior displacement of the liver with extraperitoneal col- 
lections. Renal displacement may also be evident with 
extraperitoneal collections. Further, if the patient's posi- 
tion is changed and ultrasonography demonstrates con- 
stancy of position and shape of a posterior abdominal 
collection, an extraperitoneal location is more likely. 
Absence of other signs of intraperitoneal fluid also sug- 
gests an extraperitoneal collection. 

The position of the liver in an intraperitoneal collection 
is variable but is almost always medial. Its location, from 
anterior to posterior, may be a function of the density of the 
peritoneal fluid [12]. The differential diagnosis of visualiza- 
tion of a medially displaced liver includes a pathologic 
process in both the intra- and extraperitoneal. cavities, just 
as the loss of visualization of the hepatic angle requires 
consideration of both of these spaces. 
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Fig. 4.— Cross section of abdomen at L2 level showing 
lateral extension of posterior pararenal space (arrows) 
and lateroconal fascia (arrowhead). Extraperitoneal 
fluid collections may reach lateral and anterior abdominal 
wall via this route. K — kidney, L — liver. 
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Genitourinary Involvement in Chronic Granulomatous Disease of Childhood 


GLENN S. FORBES,' GLEN W. HARTMAN,' EDMUND C. BURKE,? AND JOSEPH W. SEGURA? 


A second case of symptomatic renal involvement of 
chronic granulomatous disease of childhood is reported, 
and all previous cases of documented genitourinary lesions 
in this disease are reviewed. Although frequent infections 
of other organ systems are a well recognized part of chronic 
granulomatous disease, involvement of the urinary tract has 
been rarely reported. The nature of the few cases described 
suggests that extensive insidious destruction occurs before 
urinary tract involvement is clinically suspected. 


Although chronic granulomatous disease of childhood is a 
well recognized entity, there have been few reports of in- 
volvement of the genitourinary tract in this disease. During 
the past few years, three patients with chronic granuloma- 
tous disease who had granulomatous cystitis were re- 
ported [1, 2]. Recently, Bloomberg et al. [3] described the 
first patient who had urinary symptoms and renal involve- 
ment. Our case is the second with symptomatic renal in- 
volvement and is different from the first in clinical and 
roentgenographic presentation. 


Case Report 


For several days this 18-year-old male had passed small blood 
clots in his urine. He had no symptoms other than a recently de- 
veloped slight itching at the end of his penis. Urinalysis done 1 week 
before this examination revealed no abnormality. The patient had no 
history or signs of previous genitourinary disease and had no known 
abnormality of the genitourinary system. 

The patient had had many admissions to our clinic because of 
recurrent infections secondary to chronic granulomatous disease of 
childhood. He was the product of a normal pregnancy and delivery 
and was well until 8 months of age, when an abscess of a lymph 
node in the groin developed. The lesion continued to develop 
despite penicillin therapy, and results of further clinical and labora- 
tory evaluation were suggestive of an underlying immune-deficient 
state. The patient's subsequent medical history was long and com- 
plicated, including hospitalizations for osteomyelitis of the foot, 
multiple recurrent bacterial and fungal pneumonias, skin infection 
-of the face, thigh, and forearm, hepatic and groin abscesses, and 
other lesser lesions. 

When the patient was 8 years old, a slight deficiency in fi 
globulin was noted, and the problem was classified originally as 
dysgammag/obulinemia. Shortly thereafter, the nitroblue tetra- 
zolium reductionetest uncovered the underlying leukocyte dysfunc- 
tion, and chronic granulomatous disease of childhood was 
diagnosed. The patient has since tolerated each successive infection 
with aggressive antibiotic treatment combined with surgical drain- 
age when necessary at the earliest sign of infection. 

The family history was significant, with a documented carrier or 
disease state present in five blood relatives and a suggestion of a 
similar disease in one other relative. A brother of the patient had 
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Fig. 1.—Surgical specimen demonstrating abscesses in lower pole with 
destruction of papillae. 


died at 2 years of age from overwhelming infection after multiple 
recurrent infections of a similar nature. 

At this admission, the patient was pale and thin, with an appear- 
ance suggestive of chronic disease. Vital signs were normal, and he 
had no other signs of active infectious disease. Hemoglobin level 
and leukocyte count were normal. A Gram stain of the urine was 
negative, and microscopic urinalysis revealed 2 4- erythrocytes and 
leukocytes ; nó casts were present. 

A voiding cystourethrogram and excretory urogram revealed ex- 
tensive inflammatory destruction of the left kidney. Cystoscopy 
revealed edema and inflammation around the left ureteral orifice : 
the urethra was normal. The patient subsequently developed a 
slight temperature, and Pseudomonas organisms were demon- 
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Fig. 2.—Excretory urograms. A, 3 min film showing delayed appearance of con- 
trast medium in enlarged left kidney. Right kidney normal. B, 20 min film showing 
incomplete filling of left collecting system, with cicatricial changes of renal pelvis, 
infundibula, calyces, and upper portion of ureter. C, Higher magnification showing 
destruction of papillae and abscess formation in lower pole. Arrow points to site of 
original calyx and papillary tip. Note streaking of contrast medium in parenchyma 


of lower pole. 


strated on an early urine culture. The patient became afebrile after 
several days of antibiotic treatment. Despite intensive antibiotic 
therapy, the Pseudomonas infection persisted in the urine. A repeat 
excretory urogram showed no change in the appearance of the 
inflammatory process in the kidney. It was decided that a renal ab- 
scess was likely present and that flank exploration was indicated. 
Because of multiple cortical abscesses over the entire surface of the 
kidney, nephrectomy was performed (fig. 1). Pathologic study re- 
vealed acute pyelonephritis with multiple cortical abscesses and 
papillary necrosis. 

The patient tolerated the procedure well, but shortly thereafter he 
became febrile; gram-negative organisms identified as Pseudo- 
monas cepacia were grown from urine and kidney specimen cul- 
tures. The patient was treated aggressively with triple antibiotic 
coverage including gentamicin, carbenicillin, and oxacillin. He be- 
came afebrile and had no hematuria or dysuria. However, repeat 
urine cultures continued to grow Pseudomonas organisms which 
became resistant to the antibiotics. This therapy was then discon- 


* tinued and was replaced by trimethoprim and colistin. Repeat 
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cystoscopy and biopsy revealed ulcerative cystitis with inflamma- 
tory infiltrate from the left ureteral orifice to the urethra. Fulguration 
of an infectious focus resulted in clearing of subsequent urine cul- 
tures, and shortly thereafter the patient was discharged. 


Discussion e 


Chronic granulomatous disease was first described in 
1957, when two series (six patients total) with character- 
istic clinicopathologic findings were reported [4, 5]. Subse- 
quent reports have described a familial incidence, male 
preponderance, normal immunocompetence, and a critical 
defect in leukocyte function [6—8]. Numerous reports have 
clearly defined the clinical pattern of chronic recurring in- 
fections combined with the failure of leukocytes to destroy 
phagocytized bacteria, as demonstrated by the nitroblue 
tetrazolium tests [9]. Recurrent episodes of pneumonia, 
osteomyelitis, skin infections, and superficial and intra- 
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TABLE 1 
Findings in Chronic Granulomatous Disease with Genitourinary Involvement 











Case No. and 


Reference Clinical Presentation Urographic Findings 


ae) ae Dysuria Hydronephrosis 

E eos Not given TE 

B Ii. Frequency, dysuria Hydronephrosis 

b P3. 2:vzxz Dysuria Normal at, first; hydro- 
nephrosis later 

Du edel Hematuria Pyelonepnritis, papillary 
necrosis 

B [10]... Asymptomatic 

FIT... s Nephrotic syndrome 

















Pathologic Findings 





Bacteriologic Findings Bladder Kidney 
Cystitis No disease 
— Cystitis No disease 
Proteus, Pseudomonas, Cystitis No disease 
S. aureus 
S. aureus Cystitis Inflammatory granu- 
loma 
Pseudomonas Cystitis Abscess, papillary ne- 
crosis 


No disease Granuloma 
No disease Amyloid 





* 
* Present report 


abdominal abscesses are frequent, but there have been only 
a few cases with documented genitourinary involvement 
(table 1). 

Of 13 autopsy cases reported in 1965 [10], one had 
granulomatous involvement of the kidney, although the 
patient had had no clinical urinary tract symptoms. Renal 
biopsy of a patient with chronic granulomatous disease in 
renal failure revealed amyloid deposits, although there was 
no histologic or roentgenographic confirmation of granu- 
lomatous involvement of the kidney [11]. Clinical involve- 
ment of the urinary tract was first noted by Kontras et al. [2] 
in 1971 in a patient with chronic cystitis. Subsequently, two 
more patients with granulomatous cystitis were described 
[1]. In these three patients, hematuria and urinary tract in- 
fection were the presenting symptoms ; in one, reflux with 
hydronephrosis was noted. The first patient with docu- 
mented gross renal involvement who had active urinary 
symptoms was described in 1974 [3]. This patient had had 
several hospital admissions because of recurrent urinary 
tract infections ; cystoscopy and nephrectomy revealed dif- 
fuse granulomatous lesions of the bladder and one kidney. 
Excretory urograms showed no abnormality initially but 
later demonstrated progressive hydronephrosis with bladder 
‘irregularity and obstruction of the lower ureter. The other 
kidney had been normal. 

The present case is the second in which active genitouri- 
nary symptoms were associated with documented renal and 
bladder involvement. Our case, however, is markedly differ- 
ent from the only other described case. Whereas in the first 
reported case multiple hospitalizations for urinary tract in- 
fections had occurred before tissue diagnosis, in our case 
the extent of renal and bladder involvement was entirely 
unsuspected when the first urinary tract symptoms were 
noted. 

Although our patient had passed only a few small blood 
clots within several days, roentgenographic investigation 
revealed extensive renal and bladder lesions (fig. 2). The 
early excretory urographic examination revealed a normal 
right kidney that was well visualized, but there was delay 
in appearance of the contrast medium on the left. Later 


urographic examination demonstrated extensive cicatricial 
changes in the left renal collecting system, with narrowed 
infundibula and blunted calyces. There was evidence of 
necrosis in the papillae and abscess cavities in the paren- 
chyma. A striated appearance of contrast medium was 
noted on the nephrogram. The findings were consistent 
with acute pyelonephritis. 

Although infection and abscesses are generally very 
difficult to treat, previous experience with chronic granu- 
lomatous disease has indicated that detecting the inflam- 
matory source usually is not difficult. Despite the multiple 
hospitalizations and close observation of our patient, mul- 
tiple renal abscesses and destructive changes requiring 
nephrectomy occurred before clinical signs and symptoms 
led to the diagnosis of genitourinary involvement. The 
postmortem study by Carson et al. [10] revealed granu- 
lomatous involvement of an entire kidney in a patient who 
had no apparent urinary tract symptoms. Thus one new 
dimension in this troublesome disease may be the relative 
insidious renal involvement that can lead to advanced kid- 
ney destruction before clinical signs make the diagnosis 
apparent. 
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Metaphyseal Chondroblastoma of Bone 


RICHARD S. ARONSOHN,? WILLIAM R. HART,’ AND WILLIAM MARTEL? 


This report documents the ninth example of a chondro- Chondroblastoma is an uncommon lesion of bone, compris- 
blastoma localized to the metaphysis of a long bone. The ing less than 196 of all primary bone tumors [1]. Its charac- 
tumor appeared as a lytic lesion in the femoral neck of an teristic location in the epiphysis of a long bone is important 
18-year-old boy and was associated with a periosteal reac- in radiologic diagnosis. Although the tumor may sec- 
tion. When such neoplasms occur in an unusual location ondarily involve the metaphysis [2], examples of primary 


with associated periosteal reaction, chondroblastoma 


should be considered in the differential diagnosis. metaphyseal Chondreblnstomes: devoid 9: -any Bpiphysenm 


component are exceptionally rare. This report documents a 





Fig. 1.—Frontal (/eft) and lateral (right) films of femoral neck showing circumscribed lytic lesion adjacent to, but not involving, greater trochanter. Note 
minimal periosteal bone apposition (arrows). 
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Fig. 2.—Photomicrographs of chondroblastoma at x 260 (A) and x 650 (B). H and E stain. A, Sheets of uniform polyhedral cells separated in areas by in- 
tercellular chondroid matrix. Delicate lacelike pattern of calcification outlines several individual tumor cells. B, Higher magnification showing uniform chondro- 
blastic cells with discrete cellular borders. Single multinucleated giant cell also present. 


metaphyseal chondroblastoma of the femoral neck, serving 
as a reminder of the atypical anatomic location of some 
chondroblastomas. 
. 

. Case Report 

An 18-year-old male had pain in the right hip which radiated to 
the right knee and low back for 6 months. The pain increased with 
activity but was also present at rest and was relieved by aspirin. 
There was no history of trauma or constitutional symptoms. Ab- 
normalities on physical examination were limited to the right lower 
extremity. There was pain and limited range of motion in the right 
hip. The circumference of the right thigh was 3 inch less than that of 
the left, and there was some atrophy of the right gluteal muscles. 

Frontal and lateral roentgenograms showed a circumscribed le- 
sion in the neck of the right femur (fig. 1). It was located eccen- 
trically at the anteroinferior aspect of the femoral neck and did not 
involve the epiphyseal end of the bone. Its inferior margin extended 


toward, but did not involve, the greater trochanter. The lesion 
measured 2.5 x 3.5 cm and had an oval irregular configuration 
with nonsclerotic margins. The lucency was somewhat mottled, 
suggesting calcification within the matrix ; however, since lamino- 
grams were not obtained this finding was not conclusive. The 
femoral cortex below and adjoining the lytic area was slightly irregu- 
lar due to periosteal bone apposition. The radiographic differential 
diagnosis included bone abscess, osteoblastoma, and enchon- 
droma. 

Laboratory evaluation was unremarkable except for a minimal 
elevation in serum alkaline phosphatase to 105 IU/liter (normal, 
1-100). The lytic lesion was biopsied ; after a frozen section inter- 
pretation of probable chondroblastoma, the tumor was curetted. 

Gross examination showed the tissue to be composed of partially 
calcified fragments measuring about 2 x 2 x 2 cm in the aggregate. 
Microscopic examination confirmed the diagnosis of chondro- , 


blastoma (fig. 2). The tumor consisted of a diffuse proliferation of J 
a 
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uniform small polyhedral cells admixed with a few multinucleated 
giant cells. In some areas the cells were compact and had well 
defined cytoplasmic borders; in other portions, they were separated 
by varying amounts of pale basophilic chondroid matrix. A lacelike 
pattern of calcification surrounded several individual neoplastic 
cells. Foci of necrosis of tumor were present; in these areas the 
characteristic pattern of calcific deposits was especially prominent. 
Mitotic figures were sparse, and no cytologic anaplasia was ob- 
served. At the periphery of the tumor, some trabecula of reactive 
new bone were seen. There were no areas of osteoblastoma, giant 
cell tumor, enchondroma, or chondromyxoid fibroma. 


Discussion 


One of the most characteristic radiologic features of 
chondroblastoma is an epiphyseal location. They may sec- 
ondarily extend to various degrees into the metaphysis. 
According to Fechner and Wilde [3], there have been only 
eight reported cases of chondroblastoma arising in the 
metaphysis of a long bone without connection to the 
epiphyseal plate. They reviewed seven examples from the 
literature and described an additional case of their own. Of 
these eight tumors, two involved the femoral neck, three 
were in the distal end of the femur, two in the distal end of 
the tibia, and one in the proximal end of the tibia. The 
present case brings the number of reported cases of meta- 
physeal chondroblastomas to nine. As of 1972, approxi- 
mately 440—525 chondroblastomas had been reported [2]. 
Therefore, a reasonable estimate of the occurrence of purely 
metaphyseal tumors is about 2%. 

The histogenesis of chondroblastoma is controversial, 
but considerable evidence, including electron microscopic 
and tissue culture studies, indicate derivation from epiphy- 
seal cartilage cells [4—7] rather than from reticulohistiocytic 
cells as suggested by some [8]. Location entirely within the 


- 


metaphysis of a bone may result from differential growth of 
the epiphyseal plate away from the tumor after its incep- 
tion [9]. 

Approximately 1096 of chondroblastomas are associated 
with a periosteal reaction which may extend several centi- 
meters beyond the lesion [10] as in our case. The combina- 
tion of a metaphyseal location and a periosteal reaction may 
cause confusion in radiologic interpretation since it re- 
sembles other conditions, particularly infectious lesions. 
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Acupuncture Needles: A “New” Foreign Body in the Ear 


CHARLES J. SCHATZ! AND STEWART FORDHAM! 


With the recent popularity of acupuncture therapy and 
anesthesia in the United States, patients are having tem- 
porary needles placed in the external ear. These metallic 
radiopaque needles appear on routine skull and mastoid 
examinations. This article is written to familiarize radiolo- 
gists with this “new” iatrogenic foreign body. 


Since the widespread introduction in America of Chinese 
acupuncture in the early 1970s [1], two articles on the 
radiographic appearance of acupuncture needles have been 
published in American medical journals [2, 3]. Both report 
on the "permanent" gold body needles that are inserted 
through the skin into the subcutaneous tissue and are cut 
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off at the skin surface. The permanent needles remain for ' 
the life of the patient. This article describes "temporary" 
needles which are placed in the external ear and can be 
seen as metallic foreign bodies on routine skull and mastoid 
examinations. " 

Although many main and supplemental acupuncture 
points exist on the body, the ear is frequently used. Ac- 
cording to Tan et al. [1], “Each organ or structure of the 
body has a specific site on the auricle in which are located 
acupuncture points for treatment of its diseases or of symp- 
toms arising from it” (fig. 1). These points are stimulated by 
the needles in the treatment of specific diseases or symp- 
toms. 
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Fig. 1.—Left auricle with labeling of acupuncture points for needle 
insertion. From [1] with permission. 





Fig. 3.—A, Lateral skull film showing acupuncture needles. 8, Photographic magnification of mastoid. 


- The temporary ear needles are stainless steel with a base ACKNOWLEDGMENT 
4 mm in diameter and a point 3 mm long (fig. 2). The point 
is placed through the skin surface; the top of the needle is 
taped to the skin and left in place. Depending on the disease 
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Erratum 


In the article “Computed Tomography of the Body : Initial Clinical Trial with the EMI Prototype" by Sheedy et al. (127 : 23- 
51, 1976), legends and photographs were out of sequence for figures 21, 22, and 24-27. The legends matched with the 
correct illustrations are reprinted below. 


Fig. 21.—CT scan of 63-year-old man with abdominal pain suggestive of 
carcinoma of pancreas. Retrograde pancreaticogram and angiogram were 
negative. Excretory urogram revealed pyelocaliectasis on right. Hvdrone- 
phrosis of right kidney was associated with small mass of slightly diminished 
density between kidneys and aorta. Retroperitoneal lymphoma causing 
obstruction of midright ureter found at operation. 





. Fig. 22.—CT scan of 32-year-old man with slight lateral displacement of 
left kidney and ureter on excretory urogram. Tomographic slice through 
portion of sharply circumscribed mass lesion in left retroperitoneal space 
showed slight low density within mass suggesting necrosis Operation 
revealed mass of metastatic teratocarcinoma from testicle. 
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Fig. 24.—CT scans of 59-year-old man with nephrotic syndrome and blood smear findings consistent with retroperitoneal lymphoma. A—D, Selected 
tomographic cuts through retroperitoneal space from level of pancreas to midpelvis. Abundant fat planes clearly demonstrate normality of patient's retro- 


peritoneal space. x 
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Fig. 25.—CT scans of 70-year-old man with mu tiple masses in kidne 


material Bh. d d small low density masses in right kidney and t 
density only slig 


ys Seen on excretory urography. A and B, Scans after injection of intravenous contrast 
wo masses in left kidney. Anterior mass is low density, and posterior mass differs in 
ut different window settings. Anterior mass clearly less dense than renal parenchyma 

m parenchyma. At operation, grade 2 renal cell carcinoma (2.6 cm in diameter) found 


in posterior aspect of left kidney. Benign simple cyst found in anterior portion of left kidney along with other small simple cortical retention cysts 
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n showing portion of mass in upper right kidney. Rounded mass apgerior to upper 
graphic section showing large renal mass distorting configuration of kidney and 


ally. C, Selective right renal arteriogram, arterial phase, showing huge vascular tumor in right kidney with 
d inferior vena cava. Diagnosis was large, highly vascular renal cell carcinoma. 


Fig. 26.—59-year-old man with known large right renal mass. A, CT sca 
pole of right kidney is enlarged inferior vena cava (arrow). B, Lower tomo 


containing some areas of low density peripher 
tremendous arteriovenous shunt opacifying dilate 
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Fig. 27.—72-year-old woman with evidence of metastatic carcinoma to brain. Excretory urogram revealed 5 cm mass in lower pole of left kidney and large 
parapelvic mass on right. A, CT scan showing sharply circumscribed low density mass in central portion of right kidney. B, Section through low density mass 
in lower pole of left kidney. C, Injected contrast material in collecting system causes streaklike artifacts but no change in density of centrally located renal - 


mass. D, No change in density of mass in lower pole of left kidney after injection of contrast material. E£, Excretory urogram showing right parapelvic mass » 
and left lower pole mass. Diagnosis was bilateral renal cysts 
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Editorial 


“If You Are Pregnant, or If You Think You Might be....” 


The commissioner of the Food and Drug Administration 
announced recently that "proposed guidelines are to be 
developed for medical radiation exposure of women of 
childbearing age." Eventually all physicians will be ex- 
pected to follow such guidelines in their daily contact with 
patients. Nevertheless, there is ample reason for the prac- 
ticing radiologist to be confused concerning possible 
hazardous effects of prenatal radiation on the child. 

Uncertainty prevails regarding the degree of danger to 
the fetus of diagnostic radiation during various phases of 
pregnancy, or even prior to pregnancy. Thus, Bithell and 
Stewart [2] estimate that the overall risk of developing a 
malignancy before the age of 10 years is 1.47 times higher 
for children receiving intrauterine radiation compared to 
nonirradiated controls. They also estimate that the risk is 
nine times greater for the fetus irradiated during the first 
trimester than for the nonirradiated first trimester control. 
Kneale and Stewart [3] concluded recently that first tri- 
mester exposure to diagnostic x-rays is 16 times more 
likely to induce cancer in the child than third trimester 
irradiation. 

Since a consumer association survey in Britain revealed 
evidence of inadequate protection of patients during diag- 
nostic radiation [4], British investigators have shown re- 
newed interest in the "10 day rule" [5—7]. Yet Brown et al. 
[8] conclude that ' from preconception to birth there is no 
period during which a radiological examination of the 
lower abdomen and pelvis of a woman of reproductive ca- 
pacity can be conducted with no risk." They add, "It appears 
that the [quantitative] estimates of risk of these effects [de- 
leterious biological effects] are approximately equal at all 
stages." 

The concept of no safe period for the use of diagnostic 
x-rays in women of childbearing potential is consistent with 
the statement in the prestigious report of the Advisory 
Committee on Biological Effects of lonizing Radiations 
(BEIR report) [9]. The report states that all intrauterine 
diagnostic x-ray exposures "increase the risk of cancer in 
the child until 10 years of age but not thereafter." It goes 
on to indicate that until recently, "it has been taken for 
granted that genetic risks from exposure of populations to 
ionizing radiation near background levels were of much 
greater import than were somatic risks. However, this as- 
sumption can no longer be made if linear nonthreshold 
relationships are accepted as a basis for estimating cancer 
risks. Based on knowledge of mechanisms (admittedly 
incomplete) it must be stated that tumor induction as a 
result of radiation injury to one or a few cells of the body 
cannot be excluded." 

Sternberg [10] has referred to an even wider concept of 
- fetal damage as a result of diagnostic radiation. He points 
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out that most research dealing with the effects of radiation 
on the fetus has dealt with the risk of cancer (including 
leukemia) to the developing child. He adds that much work 
is needed to establish a possible relationship of prenatal 
radiation to diminished natural resistance such as in- 
creased susceptibility to infection during infancy. 

There is no threshold below which radiation will do no 
harm, according to current knowledge of the effects” of 
radiation on biologic structures. As diagnostic radiologists, 
our relationship to the pregnant or potentially pregnant 
female is critical for fetal dose reduction. We can enlist the 
assistance of our referring colleagues. But, in the final 
analysis, as Saxton states [5], "the main responsibility must 
remain with radiologists and radiographers. . . . " 

There are a number of ways to protect the fetus and the 
female gonadal tissues. Apart from using efficient col- 
limators and lead apron protection of the pelvic and ab- 
dominal areas, female gonadal and fetal radiation can be 
reduced by other relatively simple means. Russell [11] has 
pointed out that use of a compression band over the abdo- 
men can halve the dose required to obtain a suitable x-ray ; 
that use of the posteroanterior projection rather than the 
anteroposterior projection can cut the dose another' five 
times; and that available rapid screen-film combinations 
can reduce the dose another four times. With a combination 
of simple changes, the x-ray dose required for a suitable 
x-ray can be reduced 40 times. 

Using a total body phantom, Herstel [12] found that 
"enormous" dose reductions to the female gonadal region 
could be attained by irradiating the pelvic region of the 
human body phantom in the posteroanterior direction. In 
the kilovoltage range from 55 kV to 95 kV, the reduction 
was always more than 10 times. At 55 kV the embryonic 
dose was found to be 21.7 times smaller in the PA projec- 
tion than in the AP projection. At 95 kV the reduction was 
11.8 times. 

How can we best implement our good intentions to re- 
duce the amount of diagnostic x-irradiation to the fetus and 
the gonadal tissues of women of childbearinggfotential ? TO 
begin with, it would seem logical to enlist thé patient's con- 
cern for her own well-being. One consumer organization 
[13] has recently published a guide to avoiding unnecessary 
radiation exposure. It discusses "some practical steps 
consumers can take to reduce unnecessary radiation ex- 
posure while still obtaining positive benefits from diagnostic 
x-ray examinations." We should /nvite patients to see what 
we do for their protection rather than have patients demand 
to know what protective measures we are using. 

Inspired by the frontispiece of Herstel's monograph 
[12]—a reproduction of Gustav Vigeland's sculpture of an 
unborn child [14]— we devised a poster with English and 
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X-rays can be harmful 
and must be used with 
care. If you are pregnant, 


or if you think you might be, 
tell our receptionist before 
you have your X-ray exam- / 


My A 
o 


ination. We may want to 


postpone it. 


ch 


Fig. 1.—Poster designed by Jeannette Ruth Schloss (Tucson, Arizona). 


Spanish text which we placed in reception areas of our 
practice (fig. 1). Smaller copies are placed in each dressing 
room. Several thousand patients have seen it, and we have 
had complete patient acceptance. Several patients have 
told us that they might be or knew they were pregnant after 
viewing the poster. In such cases we have always called 
the referring physician prior to radiographic examination in 
order to discuss the urgency of the examination. More often 
than not, agreement was reached to postpone the examina- 





tion until after the pregnancy, at which time the indications 
might no longer exist. Another way in which we try to 
convey to patients our concern for their protection has 
been to hand to each patient a card prior to examination 
that states, "X-rays must be used with care. Please fee! 
free to ask the technician who will be taking your X-rays 
what he/she will be doing to protect you from unnecessary 
radiation." 

No edicts or laws can make us, as individuals, unfailingly i 
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careful. Only knowledge, shared with our patients and 
regarded as a matter of continuing education in the truest 
sense, will keep us alert to our responsibilities regarding 
patient protection. 

Because the price of taking risks "will be paid by the 
progeny, and not by the individual obtaining the benefit" 
[15], it would seem that radiologists are in a unique posi- 
tion to guard ethical as well as ecological principles. 

André Bruwer 
Radiology, Ltd. 
Tucson, Arizona 
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Klaus Ranniger, 1926-1976 


With the death of Klaus 
Ranniger on March 30, 1976, 
in Denver, many of us lost a 
cherished friend and col- 
league, world radiology one 
of its leaders, and the Medical 
College of Virginia an excep- 
tionally gifted and respected 
faculty member. 

He was born on July 4, 
1926, in Ahrensburg, Ger- 
many, a date of bicentennial 
significance to the country 
whose citizenship he adopted 
in 1964. He received his M.D. 
degree from the University of 
Kiel in 1951 and remained at 
that institution for an intern- 
ship and residency in internal medicine. He then was a 
fellow in pathology at the University of Cologne before 
beginning his training in radiology at the University of 
Chicago in 1955. Following his year as chief resident, he 
served on the faculty at the University of Chicago as instruc- 
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tor, 1959—1960 ; assistant professor, 1960—1964 : associate 
professor, 1964—1968; and professor, 1968—1972. From 
1966 on, his appointments were joint in the departments of 
Radiology and Medicine. He was director of the sections on 
Special Procedures and Diagnostic Radiology before 
leaving Chicago in 1972 to become professor and chairman 
of the Department of Radiology at the Medical College of 
Virginia. 

He was the author of more than 70 publications in both 
English and German, and he presented many scientific 
papers and exhibits at national and international meetings. 
Ranniger was in much demand as a lecturer. He served as a 
research scholar in vascular radiology at the University of 
Lund, Sweden, in 1962 and a visiting professor at the Uni- 
versity of Munich, Germany, in 1969. He was a member of 
the American Roentgen Ray Society and numerous national 
and international medical and radiological associations. 

He is survived by his widow, Renate, and their two young 
daughters. 

Robert D. Moseley Jr. 
University of New Mexico 
Albuquerque 


Abstracts of Current Literature 


Chest 


Xerotomography of peripheral lung lesions. Maklad NF, 
Ravikrishmam KP. Chest 69 :516—518, April 1976 


The authors compared xerotomography of peripheral lung lesions 
with conventional tomography of the lung in 72 patients. All pa- 
tients had peripheral lesions and the authors report that the xero- 
tomogram was superior to the conventional tomogram in 41 pa- 
tients, and yielded no additional information in 31. They felt that 
there were advantages to the xerotomography even though it was 
recommended only in selected patients for a few tomographic cuts 
because of the high radiation dosage. The authors reported that 
definition and delineation of the margins was improved and that air 
bronchograms and bronchiectasis were better demonstrated in the 
41 patients thought to have better xerotomograms than plain tomo- 
grams. Edge enhancement quality and the greater contrast latitude 
of xerotomograms are cited as being factors in better definition. 
There were however, 43 patients in whom no improvement with 
the xerotomogram could be ascertained. 

Anthony G. Peck 


Septal lines in pure right heart failure. O'Reilly G, Jefferson K, 
(Department of Diagnostic Radiology, National Heart Hospital, 
London, W-1, England). Br J Radiol 49:123-125, Feb 1976 


Two patients are described with pure right heart failure and 
chronically elevated systemic venous pressure. Neither patient had 
evidence of pulmonary venous hypertension but both developed 
septal lines. The first patient, a male with pulmonary stenosis and 
right ventricular hypertrophy first detected at age 4 and docu- 
mented by cardiac catheterization, remained well for 12 years and 
then developed gross peripheral edema. A chest radiograph demon- 
strated cardiomegaly, oligaemia, and septal lines in the right cos- 
tophrenic angle. These septal lines disappeared with the subsidence 
of peripheral edema following diuretic therapy. Pulmonary valvular 
stenosis was proven at operation. The second patient, a male with 
primary pulmonary arterial hypertension, first diagnosed at age 38, 
showed large proximal pulmonary arteries, reduced peripheral 
pulmonary arteries, and bilateral septal lines at that time. These 
persisted for 8 years and then increased as did the size of the main 
pulmonary artery. Primary pulmonary hypertension was diagnosed 
at cardiac catheterization and confirmed at autopsy 13 years later. 

Septal lines with isolated right heart disease without pulmonary 
venous hypertension have not previously been described. Both 
these patients had evidence of long standing right ventricular out- 
flow obstruction and chronically elevated jugular venous pressure 
with right atrial hypertension. A right to left shunt was not present. 
These septal lines may have resulted from impaired centripetal 
lymph flow in the lungs due to obstruction of drainage from the 
thoracic duct by chronic severe systemic venous hypertension. 


T. N. K. Allan 


Cardiovascular 


Renovascular hypertension: does the renal vein renin ratio 
predict operative results? Marks LS, Maxwell MH, Varady PD, 
Lupu AN, Kaufman JJ. (University of California School of Medicine 
and Cedars-Sinai Medical Center, Los Angeles, California). J Uro/ 
115:365—368, April 1976 


Study was made to correlate the cure rate of hypertension after 
nephrectomy or revascularization with the renal venous renin ratio 
of 56 patients who have unilateral stenosis of a main renal artery. 
Patients with renal parenchymal and bilateral renovascular lesions 
' are not included. In 41 patients, the venous blood samples were ob- 
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tained after preparation of patients by either low sodium diet for 5 
days or furosemide given the evening before. In 15 patients no 
stimulation was used. Three different renin assays were used in- 
cluding bioassay for plasma renin activity, radioimmunoassay for 
plasma renin activity, and radioimmunoassay for serum renin con- 
centration. Nephrectomy was performed in 25 patients and re- 
vascularization in 31 patients. Of 27 patients whose renal venous 
renin ratio was greater than 2.0, 8996 were cured or improved and 
1196 were failures. Of 29 patients whose renal venous renin ratio 
was less than 2.0, 8396 were cured or improved and 1796 were 
failures. If renal vein renin ratio greater than 2.0 is to indicate func- 
tionally significant renal arterial stenosis, there is 1176 false positive 
and 8396 false negative. Falsely negative renal vein renin retio 
tends to occur most often in young female subjects with fibro- 
muscular disease, minimal disparity in kidney length, and no stimu- 
lation before sampling. However, a statistically significant difference 
between groups could not be discerned for any of the variables 
analyzed. 

The authors concluded that renal venous renin ratio of greater 
than 2.0 should be predictive of cure or relief of hypertension by a 
technically successful operation in at least 90% of the patients. 
With addition of an index for contralateral suppression of renin 
secretion, the prediction of successful cure should increase to 
nearly 10096. The problem remains with patients who have lesser 
ratios but were also benefited by operations. The authors are in- 
vestigating the value of angiotensin blockade with Saralasin acetate 
as a test for renovascular hypertension, which might help to elimi- 
nate this problem. 

John Li 


Venacavography, corticosteroids and surgery in the man- 
agement of idiopathic retroperitoneal fibrosis. Kearney GP, 
Mahoney EM, Sciammas FD, Colpoys FL, Norton AT, Swinney J, 
Harrison JH (Peter Bent Brigham Hospital, Boston, Massachusetts). 
J Uro/115:32—35, Jan 1976 


Four cases of idiopathic retroperitoneal fibrosis with character- 
istic changes in vena cavograms are reported in this paper. The 
vena cava is anteriorly displaced in addition to which it may be ob- 
structed in the lower lumbar region. The authors believe that this 
pattern of abnormality is seen only in lymphoma and idiopathic 
retroperitoneal fibrosis. Aortography was performed in two of the 
four patients and was normal in one and showed minimal abnormal- 
ity in the other. 

John W. Li 


Intervention ventriculography, comparative value of nitro- 
glycerin, post-extrasystolic potentiation and nitroglycerin 
plus post-extrasystolic potentiation. Banka VS, Boden- 
heimer MD, Monty M, Shah R, Helfant RH (Pre erian-Uni- 
versity of Pennsylvania Medical Center, Philadephia, Pennsyl- 
vania). Circulation 53 :632—637, April 1976 . 


Recent studies have shown that the residual contractile ability of 
asynergic zones can be assessed ventriculographically using-nitro- 
glycerin post-extrasystolic potentiation or catecholamine infusion. 
Thirty-six patients with coronary artery disease were selected for 
study based on localized abnormality of left ventricular contraction 
on ventriculography, premature beats during injection of contract 
media, or significant coronary artery disease. Close correlation was 
found between improvement in asynergy with nitroglycerin and 
with post-extrasystolic potentiation. Each patient served as his own 
control. Only one of the 32 asynergic zones differed in its response to 
the two interventions. As shown in a previous study, the primary 
determinant of responsiveness appeared to be the severity of asyn- 
ergy. Improvement of contraction occurred in 12 or 13 zones of de- 
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creased contraction, in four of 15 zones with absent contraction, 
and in zero of four zones of paradoxical motion. The combination of 
nitroglycerin and post-extrasystolic potentiation did not unmask 
further residual contractile ability. The authors imply that the poten- 
tial improvement of asynergic zones is dependent primarily on the 
amount of viable myocardium. Zones which respond to extra- 
systole or nitroglycerin are generally intact myocardium. Unrespon- 
sive zones are associated with fibrous or necrotic tissue. 


Robert Frech 
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Myocardial lesions of progressive systemic sclerosis. A 
cause of cardiac dysfunction. Bulkey BH, Ridolfi RL, Salyer 
WR, Hutchins GM (Johns Hopkins Hospital, Baltimore, Mary- 
land). Circulation 53 : 483—490, March 1976 


In 52 autopsied patients with progressive systemic sclerosis 
(scleroderma), focal myocardial lesions ranging. from contraction 
band necrosis to replacement fibrosis throughout both ventricular 
walls were present in 23 patients. There were no morphologic 
abnormalities of the extramural or intramyocardial coronary arteries 
to account for these lesions. Severe myocardial lesions were as- 
sociated with arrhythmias, intractable congestive heart failure, 
angina pectoris, or sudden death. Contraction band necrosis is a 
distinctive form of myocardial cell injury, the significance of which 
has been appreciated only within the past decade. The occurrence 
of contraction band necrosis suggests that the myocardial damage 
might be due to intermittent vascular spasm of the type recognized 
in the digits and possibly kidneys and lungs, i.e., an intramyocardial 
Raynaud's phenomenon. A typical Raynaud's phenomenon was 
present in 47 patients and was the first symptom of disease in 9096 
of them. The skin was abnormal in all 52 patients. Systemic hyper- 
tension, pulmonary disease, renal disease, cerebrovascular acci- 
dents, sepsis, and bowel malfunction also occurred with or without 
myocardial lesions. 

Robert Frech 


Common or single ventricle, an angiocardiographic and 
hemodynamic study of 42 patients. McCartney FJ, Partridge 
JB, Scott O, Deverall PB (Killingbeck Hospital, Leeds, England). 
Circulation 53:543—544, March 1976 


In common ventricle both atrioventricular valves are related to a 
large single posterior ventricular chamber. Usually both valves are 
seen on one common ventricle injection, sometimes as a figure "8" 
of nonopaque blood from the two valves side by side. Atretic mitral 
or tricuspid valves when present bulge into the large posterior 
chamber. Smaller outlet chambers were present in 29 patients. The 
position of the outlet chamber was anterior in all patients with 
normally related great vessels, left lateral in most |-malpositions, and 
in either position with d-malposition. The arterial oxygen saturation 
was largely determined by pulmonary blood flow, and at times was 
over 9096. With left lateral outflow chambers the aortic saturations 
tended to be higher than the pulmonary artery saturations. Pulmo- 
nary or subpulmonary stenosis or pulmonary atresia was present in 
26/40 patients. In no instance was hypoplasia of the aortic valve or 
ascending aorta identified. Of the 42 patients, nine had normally 
related grea eries, 12 d-malpositions and 21 |-malpositions. In 
most patients With |-malposition and coronary artery visualization, 
the anterior descending branch originated from the right coronary 
artery. Situs solitus was present in all but one patient, if the five 
cases of common atrioventricular valve are excluded. These latter 
were extremely severe malformations always associated with com- 
mon atrium, common ventricle, A-V canal and asplenia or poly- 
splenia-like syndromes. 

Robert Frech 


Paradoxial embolism, a diagnostic challenge and its de- 
tection during life. Cheng TO (George Washington University 
Medical Center, Washington, D.C.). Circulation 53:565—568, 
March 1976 


This is a description of two cases of paradoxical embolism. The 
clinical triad is venous thrombosis and/or pulmonary embolism, an 
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intracardiac communication that will permit a right-to-left shunt, 
and arterial embolism without a source of emboli from the left side 
of the heart. Since this entity was first described 100 years ago, a 
total of 150 cases has been reported in the medical literature. In 
most, the diagnosis of paradoxical embolism was only made at 
necropsy in which the thrombus usually was "caught redhanded” in 
its passage through the patent foramen ovale. Only 20 of these 150 
cases were detected during life and in only 11 was the diagnosis 
documented by cardiac catheterization and angiography. However, 
within a period of 1 month, two cases of paradoxical embclism 
were so diagnosed at George Washington University Medical 
Center. Venous thrombosis and pulmonary embolism antedated 
systemic emboli. Two episodes of cerebral embolization occurred 
while one patient was on the bedpan during heparin therapy for 
pulmonary emboli. 

In patients with arterial embolism without obvious source, work- 
up should include a lung scan, a peripheral venogram, anc right 
and left heart catheterization to rule out myxoma, cardiomyopathy 
with mural thrombus, and septal defects. If these usual sources of 
emboli are not found, dye curves should be performed from the in- 
ferior vena cava during a valsalva maneuver and just after release. 
In the two reported cases right-to-left shunting was observed only 
during or after valsalva release. Pulmonary hypertension was 
absent. Catheterization should be from the femoral vein to facilitate 
catheterization of the foramen ovale which is the usual site of 
right-to-left shunting. Ligation of the inferior vena cava prevented 
further pulmonary and systemic emboli. 

Robert Frech 


Ergotrate in coronary artery spasm, letter to the editor. Cheng 
TO. Circulation b3:585—586, March 1976 


Normal coronary arteriograms do not rule out the diagnosis of 
Prinzmetal's variant angina, which is frequently caused by severe 
spasm of a normal or diseased coronary artery. Recently, the author 
injected ergotrate 0.2 mg intravenously in each of three patients 
with variant angina and was able to demonstrate severe but transient 
coronary artery spasm in them 4 to 8 min after injection, one in the 
left anterior descending artery, one in the circumflex artery, and one 
in the right coronary artery. In the first two patients both coronary 
arteries were normal before and 10 min after the ergotrate adminis- 
tration. In the third patient there was a 6096 narrowing of the distal 
third of the right coronary artery which became 10096 occluded 2 to 
6 min following ergotrate injection associated with short runs of 
ventricular trachycardia. In each case the spasm of the coronary 
artery was localized and lasted no more than 10 min. Ergotrate ad- 
ministration in three normal patients did not induce any coronary 
artery spasm. A larger series of patients with variant angina needs to 
be studied. 

Robert Frech 


Hemodynamic studies in children 4 to 10 years after the 
Mustard operation for transposition of the great arteries. 
Godman MJ, Friedli B, Pasternac A, Kidd BSL, Trusler GA, Mustard 
WT (Hospital for Sick Children, Toronto, Ontario, Canada). Circula- 
tion 53:532—538, March 1976 


Fourteen patients were studied 4—10 years after the Mustard 
intra-atrial baffle operation for transposition of the great arteries. 
Investigation was directed principally at: 1) the detection of baffle 
obstruction ; 2) the detection of intra-atrial baffle leaks and; 3) the 
assessment of ventricular function. Severe baffle obstruction to 
pulmonary venous return was found in only one patient. No evi- 
dence of caval obstruction was found in any patient. Baffle leaks 
were found in five patients with mild bidirectional shunting. All 
arterial oxygen saturations were above 9096. Mild tricuspid regurgi- 
tation was demonstrated in two patients by RV angiography and 
was absent in 12 others. Only one patient presented significantly 
decreased RV contractility and poor contraction on the RV angio- 
gram. These data indicate that the longterm prognosis after the 
Mustard operation should be good in most patients and that the 
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right ventricle is capable of functioning at the level of contractility 


of a normal left ventricle. 
Robert Frech 


Late postoperative hemodynamic results and cineangio- 
cardiographic findings after Mustard atrial baffle repair for 
transposition of the great arteries. Clarkson PM, Neutze JM, 
Barratt-Boyes BG, Brandt PWT (Green Lane Hospital, Auckland, 
New Zealand). Circulation 53:525—532, March 1976 


Forty-nine patients with transposition of the great arteries who 
underwent a Mustard atrial baffle repair between 1964 and 1971 
were assessed late postoperatively. There have been five late deaths ; 
two related to baffle obstruction, two from noncardiac causes, and 
one sudden and unexpected. Hemodynamic data were available in 
42 patients and autopsy in four. Obstruction of the lower venous 
channel was not encountered. Three patients had severe obstruction 
of the upper venous channel and in four there was mild restriction. 
Two patients had severe pulmonary venous obstruction resulting 
in late death ; mild asymptomatic obstruction could not be excluded 
with certainty in six patients. Tricuspid incompetence was in- 
frequently encountered in patients with an essentially intact ven- 
tricular septum. Left ventricular outflow tract obstruction was found 
in eight patients. In three it was present after satisfactory but in- 
complete surgical relief and in five it had not been recognized prior 
to operation. In only one of the latter patients was the obstruction 
important. 

Robert Frech 


Interobserver variability in coronary angiography. Zir LM, 
Miller SW, Dinsmore RE, Gilbert JP, Harthorne JW (Massachusetts 
General Hospital, Boston, Massachusetts). Circulation 53:627— 
632, April 1976 


Two radiologists and two cardiologists independently assessed 
coronary artery stenosis, and the location and degree of left ven- 
tricular wall motion abnormalities in 20 coronary angiograms. 
Marked interobserver variability was noted. For example, in only 
13/20 (6596) of the coronary angiograms did all observers agree 
about the significance of a stenosis in the left anterior descending 
coronary artery. A significant stenosis was defined as greater than 
5096 diameter narrowing. There was more disagreement about the 
presence and location of ventricular contraction abnormality. In 
some cases, one observers dyskinesis was another observer's 
normal wall motion. Differences in reader perception undoubtedly 
contribute to interobserver variability. Reader fatigue, where 10—12 
coronary angiograms were performed daily, and "reader set" may 
be important. For example, a single vessel with a borderline stenosis 
might more likely be called significant by a reader who knows the 
patient had definite angina pectoris associated with ECG changes in 
the area of the borderline lesion. Discussion of the results of the 
study among the four observers revealed that one of the most im- 
portant factors was which portion of the vessel to use in calculating 
the percent coronary arterial stenosis. Frequently, no part of the 
vessel was normal and there was no standard to judge the degree of 
coronary stenosis. Definition of percent stenosis as the narrowest 
diameter divided by the diameter of the immediate proximal or 
distal artery was not always appropriate. 

Robert Frech 


Acute myocardial infarction and angiographically normal 
coronary arteries. An unproven combination, editorial. 
Arnett EN, Roberts WC Circulation 53 :395—-399, March 1976 


Although there are several explanations for the occurrence of 
myocardial infarction and angiographically normal coronary arteries, 
the most reasonable explanation appears to be acute coronary 
embolism with subsequent clot lysis, retraction, or recanalization, 
each of which may appear as “angiographically normal." Coronary 
angiography among patients with acute myocardial infarction 
(AMI) has disclosed the following: 1) when performed at the time 
. of AMI, coronary angiography has always disclosed severe narrow- 


- ing or complete obstruction of at least one of three major coronary 
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arteries ; 2) when performed at the time of AMI, coronary angiogra- 
phy has never demonstrated a normal coronary tree; and 3) when 
performed after healing of an AMI, coronary angiography has usually 
(>99%) demonstrated severe narrowing of one or more of the 
three major coronary arteries, and rarely (<1%), a normal coronary 
tree. Of 45 reported patients with “myocardial infarction and an- 
giographically normal coronary arteries,” the AMI was produced at 
the time of cardiac catheterization in five ; in four of them, coronary 
angiography was performed at that time and in each an obstructed 
coronary artery was observed. Repeat catheterization in all four 
patients at later times, however, disclosed angiographically normal 
coronary arteries in each. In the other 40, none had coronary angiog- 
raphy at the time of the AMI. In 39 of the 40 patients the interval 
between the onset of the AMI and the performance of coronary 
angiography was longer than one month. 

Robert Frech 


The superior gluteal: an artery at risk in blunt pelvic trauma. 
Smith K, Ben-Menachem U, Duke JH, Hill GL (U. Ben- Menachem, 
Hermann Hospital, 1203 Ross Sterling, Houston, Texas 77030). 
J Trauma 16 : 273—279, April 1976 


The authors report their arteriographic experience in five patients 
with pelvic fractures emphasizing injury of the superior gluteal 
artery in all five patients. Fracture immediately adjacent to this 
arterial injury was present in only two of these patients. Any separa- 
tion of the sacroiliac joint results is a shearing force on the superior 
gluteal artery which can produce stretching, spasm, intimal tear, or 
disruption injury. This joint separation can be transitory with post 
injury radiographs appearing normal. One patient, 2 months post 
injury, developed a massive buttock hematoma. Arteriography re- 
vealed a ruptured false aneurysm of the superior gluteal artery oc- 
curring adjacent to an iliac wing fracture. Subsequently, four pa- 
tients underwent acute arteriography revealing injuries to seven of 
the eight superior gluteal arteries including one false aneurysm, 
one dissection, two occlusions, and three arteries with focal spasm. 
Other pelvic arteries were also injured in each of these four patients 
examined acutely. The authors advocate prompt arteriographic 
evaluation to provide specific localization of the pelvic arterial in- 
juries and consideration of embolization techniques to control 
pelvic hemorrhage. 

Curtis H. Northrop 


Gastrointestinal 


Mediastinal and pulmonary complications of the sclerosing 
treatment of esophageal Varices, in German. Janson R, Thelen 
M, Paquet KJ (Priv.-Doz. (Radiologische Klinik der Universitat 
Bonn, 53 Bonn-Venusberg, Germany). Fortschr Geb Roentgenstr 
Nuklearmed 124:44—47, Jan 1976 


In 120 patients with esophageal varices, 290 endoscopic fibro-" 
sclerosing procedures were performed. This treatment, which con- 
sists of submucosal injections of a sclerosing agent adjacent to the 
esophageal varices, results in submucosal fibrosis with displace- 
ment of the varices away from the lumen, thus prgwenting their 
rupture without affecting the collateral flow. All pgffients were fol- 
lowed by barium esophagrams and chest films. Initially, the esopha- 
gram shows marked submucosal edema followed later by a reduc- 
tion in number and size of the demonstrable varicose veins. Free 
perforation of the esophagus occurred in six (two percent) patients, 
five of whom developed a generalized mediastinitis and succumbed. 
A confined perforation could be demonstrated in three (one per- 
cent) and a large pleural effusion was found in two (0.796) pa- 
tients. Clinically insignificant radiographic findings such as small 
pleural effusion and platelike atelectasis were found in 7796 and 
2596 of patients, respectively. 

Peter F. Winter 


The pancreatographic effect during pharmacoangiography 
of the pancreas following the administration of glaucagon, 
in German. Schmarsow R (Deutsche Klinik für Diagnostik, Aukam- 
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mallee 33, 6200 Wiesbaden, Germany). Fortschr Geb Roentgenstr 
Nuklearmed 124 : 310—314, April 1976 


In 33 adult patients with symptoms suggestive of a pancreatic 
lesion, angiography before and after the administration of glucagon 
was performed. A pancreatographic effect before glucagon ad- 
ministration was found in 6496 of patients and after glucagon 
administration in 7096. Visualization of the small arteries could be en- 
hanced with glucagon in 1596 and that of the veins in 12.596 of 
cases. Since, according to the literature, tolazoline produces a 
pancreatographic effect in 74.596 and improves visualization of small 
vessels in up to 7896 of cases, the author concludes that for pharma- 
coangiography of the pancreas tolazoline is preferred to glucagon. 


Peter F. Winter 


Accuracy of radiological and endoscopic examinations in 
the diagnosis of carcinoma of the stomach, in German. 
Stender HS, Seifert E, Luska G, Wagner HH (Institut für klinishe 
Radiologie, Medizinische Hochschule, Karl-Wiecher-Allee 9, 3000 
Hannover 61, Germany). Fortschr Geb Roentgenstr Nuklearmed 
124:330—335, April 1976 


In 232 patients, radiological examinations of the stomach were 
compared with the histology obtained by either gastroscopy or 
surgery. In 86 of these patients, films taken at other institutions were 
reviewed. A carcinoma was diagnosed in 5796 of patients and sus- 
pected in 25%, while a benign ulcer was incorrectly diagnosed in 
15%, and no abnormality was found in three percent. The remaining 
146 patients were examined in the department of the authors where 
a carcinoma was diagnosed in 9096, suspected in six percent, mis- 
interpreted as benign in three percent, and overlooked in one per- 
cent. In addition, the accuracy of radiological and endoscopic 
examinations was determined on the basis of 120 surgically proven 
gastric carcinomas. A correct diagnosis had been made radiologi- 
cally in 88% and suspected in four percent. Endoscopically, the 
diagnosis was made in 9296 and suspected in two percent. Twenty- 
four of these 120 patients had an early gastric carcinoma, the pres- 
ence of which was suggested by radiological as well as endoscopic 
examinations in 8096 of cases. 

Peter F. Winter 


Genitourinary 


Diagnostic features of tumors of the lower thoracic 
sympathetic chain. Gonzales ET Jr, Perlmutter AD, Reed JO. 
Corbett DP (Children's Hospital of Michigan, Detroit, Michigan). 
J Urol 115:320—322, March 1976 


Sympathetic neural tumors of the most inferior portion of the 
thoracic sympathetic chain can mimic primary adrenal tumor by 
displacing the kidney inferiorly and laterally. The authors note how- 
ever that primary posterior mediastinal neural tumors are generally 
associated with erosion of the inferior margins of the lower ribs and 
adjacent vertebral pedicles. These changes were not present in 37 
cases of adrenal neuroblastomas or ganglioneuroblastomas. Four 
cases were presented. 


N 


Loss of renal tissue in the elderly. Griffiths GJ, Robinson KB, 
Cartwright GO, McLachlan MSF (Welsh National School of Medi- 
cine. Cardiff, Wales). Br J Radiol 49:111—117, Feb 1976 


John W. Li 


Eighty-eight kidneys obtained at necropsy from normotensive 
subjects aged over 50 years were examined histologically and by 
postmortem pyelography and angiography. Moderate or severe 
scarring was present in 50%. Its distribution and the absence of 
calyceal deformity make pyelonephritic scarring unlikely. Its extent 
was related to the severity of change in the renal vessels, but not to 
age. On pyelograms, scarring was difficult to distinguish from fetal 
lobation. Kidneys with the most severe histological changes in the 
vessels tended to show the most marked angiographic distortion, 
though in genera! the two techniques examine different parts of the 
renal vascular bed. Total renal area and "cortical" area, measured 


from the angiograms, were not significantly correlated with age, 
though both tended to be smaller in older subjects. These dimen- 
sions, particularly cortical area, were significantly correlated with 
vascular changes, being smallest when vessels were most markedly 
affected. Results suggest that the loss of renal tissue which occurs 
in the elderly, particularly selective loss of cortex, is more closely 
related to events in the renal vasculature than to age itself. 


Author's Abstract 


The “central lucency” sign of lobar dysmorphism (pseudo- 
tumor of the kidney). Dacie JE (Department of Diagnostic 
Radiology, St. Bartholomew's Hospital, London, EC1A7BE, En- 
gland). Br J Radiol 49:39—42, Jan 1976 


A proven case of renal pseudotumor due to lobar dysmorphism 
showed a "central lucency” sign, differentiating this developmental 
variant from an enlarged column of Bertin. This sign was described 
in a further case. The urographic and angiographic features of renal 
pseudotumor have been well documented but a central lucency in 
lobar dysmorphism has only once been recorded, in an unproven 
case. Review of the literature has, however, shown several cases 
of the "central lucency” sign illustrated but not described. A similar 
appearance has been described in a benign cyst within a large corti- 
cal rest. The "central lucency" sign probably is most commonly 
indicative of a pseudotumor due to lobar dysmorphism. 


T. Noel K. Allan 


Musculoskeletal 


Bone disease in long-term haemodialysis: the association 
of radiological with histological abnormalities. Simpson 
W, Ellis HA et al. (Newcastle General Hospital, Newcastle-upon- 
Tyne, England). Br J Radiol 49 : 39-42, Jan 1976 


Patients on regular haemodialysis often suffer from osteo- 
malacia, hyperparathyroidism, and osteoporosis occurring either 
alone or in combination. Treatment depends upon accurate diagno- 
sis. Though the radiological appearances of these metabolic dis- 
orders singly is well described, these are less clearly defined when 
multiple disorders are present. The radiological findings in the 
skeletal surveys of 70 patients receiving long-term haemodialysis 
for chronic renal failure have been correlated with the histological 
findings on iliac crest biopsy. Many significant associations were 
found and the ones presented are those thought to be most useful 
in the interpretation of radiological abnormalities. Primary conclu- 
sions were that fractures and severe medullary rarefaction were 
most commonly the result of osteomalacia ; subperiosteal erosions 
were associated with the more severe grades of osteitis fibrosa: 
cortical striations and sclerosis were associated with an increased 
amount of osteoid ; and sclerosis was diagnosed more frequently by 
radiological means than by iliac-crest biopsy. Reasons for the 
strong association between radiological sclerosis and an increased 
amount of uncalcified osteoid were discussed. 


T. Noel K. Allan 


Discontinuity of the spinous process on standard roent- 
genographs as an aid in the diagnosis of unstable fractures 
of the spine. Chiroff RT, Sachs BL (Creighton University School 
of Medicine, Omaha, Nebraska 68108). J 7rauma 16:313-316, 
April 1976 


Potentially unstable vertebral fractures may not be displaced on 
standard radiographs. The authors illustrate two patients with non- 
displaced thoracic or lumbar spine fractures on which plain anterior 
posterior radiographs provided an important clue to the identifica- 
tion of this instability. Discontinuity of the spinous process indicates 
disruption of the posterior bony complex. The usual mechanism 
for this type of fracture is a severe flexion injury. 


Curtis H. Northrop . 
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Exfoliative cytology interpretation of synovial fluid in joint 
disease. Broderick PA, Corvese N, Pierik MG, Pike RR, Marioenzi 
AL (Saint Joseph’s Hospital, Providence, Rhode Island). J Bone 
Joint Surg 48A:396—399, April 1976 


The radiologist is frequently involved with the evaluation of 
diseased joints. In this evaluation he is often asked to perform 
arthrography and or make specific suggestions as to further workup 
or evaluation. The authors have clearly demonstrated the effective- 
ness of evaluating synovial fluid for cytology in rheumatoid arthri- 
tis, osteoarthritis, traumatic arthritis, gouty arthritis, Reiter's syn- 
drome, pigmented villonodular synovitis, and septic arthritis. The 
cytological features of each group appeared to be relatively constant 
and reproducible. The use of exfoliative cytology in the evaluation 
of abnormal joints is a developing art, although exfoliative cytology 
has found wide application in the diagnosis of lesions from many 
other organs and from many other secretions. The radiologist may 
be in a position to either suggest this technique or to further in- 
volve the exfoliative cytologist in the evaluation of synovial fluid 
which has been removed from a joint prior to arthrography or other 
radiologic procedures. The authors limited their particular study to 
the variety of arthritides, however, the cytologist's involvement in the 
evaluation would be invaluable in cases with metastatic carcinoma 
or systemic lupus erythematosus. The radiologist may be in a pivotal 
role to promogate the widespread review and application of this 
new technique. 

Gerald R. Smith 


Tension studies of human knee ligaments. Kennedy JC, 
Hawkins RJ, Willis RB, Danylchuk KD (Suite 312, 111 Waterloo 
Street, London, Ontario N6B 2M6, Canada). J Bone Joint Surg 
58A : 350—355, April 1976 


The concept of microscopic failure of the ligament which re- 
mains macroscopically intact poses diagnostic and therapeutic 
problems. A knee may have antero- posterior instability even in the 
presence of intact ligaments. Such unstable knees may be secon- 
dary to ligaments which have been rendered functionless with very 
little ability to resist any stress. The authors used a sophisticatec 
technique in stressing 10 tibial collateral, 10 anterior cruciate, and 
10 posterior cruciate ligaments. Their technique utilized the Instron 
testing machine equipped with an optical extensonmeter and oscil- 
lograph which was used to determine the maximum load that each 
ligament would sustain. There were two distinct phases of liga- 
mentous failure : 1) ultimate failure, defined as a point beyond which 
a specimen could support no further load, and 2) gross disruption 
of fibers in which there was obvious visible disruption of the liga- 
ment fibers. An interesting point is that the ligament may have 
ultimate failure, although visibly the ligament appears to be intact. 
Electron microscope pictures clearly demonstrate the abnormalities. 

The authors found that the posterior cruciate ligaments were 
much stronger than the anterior cruciate ligaments and the col- 
lateral ligaments. These results correlate well with clinical findings 
of much more frequent disruption of the anterior cruciate ligaments 
which may in part be due to their relative weakness. Clinical 
implications of these findings need further study but may help to 
explain the presence of negative arthrography of the ligaments in 
the presence of obvious clinical instability. 

G. R. Smith 


Closed treatment of ankle fractures: a new criterion for 
evaluation, a review of 250 cases. Sarkisian JS, Cody GW 
(Orthopaedic Department and Clinical Investigation Center, U.S. 
Naval Regional Medical Center, San Diego, California). J 7rauma 
16 :323—326, April 1976 


The authors employ a new measurement, the talo-crural angle 
to evaluate closed reduction of ankle fractures. On the mortise 
radiograph this angle is formed by the intersection of two lines 
one drawn parallel to the tibial articular surface and a second drawn 


` between the tips of the two malleoli. This must be compared to the 
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opposite “normal” ankle. Normal control series of measurements 
of this angle is 8 to 15 degrees and varied less than 2 degrees be- 
tween sides. On a prospective series of 150 ankle fractures, fractures 
reduce to within 2 degrees of the normal side and a consistently 
good result for the supination-external rotation type injury. The re- 
sults of the pronation-external rotation injuries representing 26% 
of this group were inconsistent. This was attributed to severity of 
the injury and intraarticular damage resulting in degenerative joint 
disease regardless of treatment. The authors emphasize the fibular 
side of the ankle joint is most significant in the long term sequelae 
to poorly reduced ankle fractures. Rotational as well as longitudinal 
alignment must be exact. A small rotation of the fractured fibula 
results in shortening of the bone and a dramatic change in the talo- 
crural angle, leading to an unacceptable result. 

Curtis H. Northrop 


Traumatic dislocation of hip joint with fracture of shaft of 
femur on the same side. Ehtisham SMA (6740 Third Avertue, 
Brookyln, New York 11220). J Trauma 3:196—206, March 1976 


The author reports four cases of dislocated hip in association 
with femoral fracture which is estimated to occur in one of 100,000 
femoral fractures. A case of bilateral dislocated hips with femoral 
fracture was included in this series, an extremely rare event. The 
importance of this injury is the high frequency of delayed diagnosis 
of the hip dislocation initially missed in half of this series. This is 
substantiated in the literature. It may be associated with either upper 
or lower femoral shaft fractures. Anterior and posterior hip disloca- 
tions in this setting can occur with equal frequency. Mechanism is 
thought to be two separate events : first, the hip dislocation and then 
subsequent fracture of the femur. The first event occurs during 
initial impact. The second event usually occurs as the result of being 
thrown from a vehicle. The management of the combined injury was 
considerably more difficult as the usual methods for closed reduc- 
tion employing the femur as a lever arm failed in three patients. It 
was successful in the fourth only after intermedullary nailing of the 
femoral fracture. 

Curtis H. Northrop 


Nervous System 


Spinal cord vascularity. |. Extraspinal sources of spinal cord 
arteries in man. Tveten L (University of Oslo, Oslo, Norway). 
Acta Radiologica Diagnosis 17 :1—16, Jan 1976 


The spinal cord vascular supply was studied in 30 human infant 
cadavers utilizing aortic injection of a gelatin-formalin-contrast 
medium suspension in the intact specimen. A dissected specimen 
consisting of a lammectomized vertebral column together with the 
aorta and its main branches was then radiographed. The arrange- 
ment of extraspinal sources of the spinal cord arterial supply is 
complex and variable. Certain basic patterns emerged, however. 
The upper cervical cord segments (C1—C3) weregfupplied by the 
vertebral artery ; the middle cervical segments (C4—C6) by the verte- 
bral or ascending cervical artery ; and the bottom segments (C7-T1) 
were generally supplied by the costocervical trunk. A large radicular 
artery is often present in the lower cervical region originating from 
either the vertebral artery or costocervical vessels. Variations in 
intercostal and subcostal arteries and their relationship to spinal 
arterial feeders are described. Particular emphasis is placed on 
the lack of ventral spinal arterial feeders from the relatively com- 
mon (9/30) occurrence of two or three aortic intercostals arising 
from a common trunk. The anatomy of the rich anastomoses. 
between extraspinal, spinal arterial feeders is illustrated and dis- 
cussed. The microanotomy of intraspinal arterial anastomoses is also 
illustrated and discussed. The functional significance of these 
anastomoses is unknown. 

John D. Harley 
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Miscellaneous 


Linear abdominal trauma. Danto L, Wolfman E (University of 
California, Davis, 4301 X Street, Sacramento, California 95817). J 
Trauma 16 :179—183, March 1976 


Three cases of acute blunt trauma to a small linear area of the 
abdomen presented a constellation of typical findings. Physical 
findings revealed intact skin, but beneath the linear ecchymoses 
there was a palpable defect or abnormal bulging of the abdominal 
wall. Although this could have represented a traumatic hernia, in 
these patients it was associated with significant intraabdominal 
injury. All three patients had crush injuries to the bowel beneath the 
defect requiring resections. One patient had a tear of the superior 
mesenteric artery and one had a partial occlusion of the distal 
abdominal aorta. This presented 4 months after injury and required 
resection and a 5 cm replacement graft. Two patients had lumbar 
spine fractures. None of the patients had plain film radiographic 
findings requiring urgent operation. On the basis of clinical findings 
immediate operation was indicated in two patients and paracentesis 
yielding blood necessitated laparotomy in the third patient. The 
authors felt the appropriate operative incision was through the area 
of contusion, allowing repair of the abdominal wall defect and 
adequate exposure of the intraabdominal injuries which usually oc- 
cur just beneath the linear contusion. 

Curtis H. Northrop 


A case of orbital floor eruption. Slepyan, DH (Plastic Surgery 
Department, University of Miami and VA Hospital, Miami, Florida). 
J Trauma 16 :320—322, April 1976 


The author reports a case of facial trauma resulting in a depressed 
zygomatic fracture without complaints of diplopia. Radiological 
evaluation, including facial tomograms, revealed clouding of the 
maxillary sinus and fracture of inferior and lateral orbital rim and 
inferior zygomatic maxillary suture. No fragments of the orbital 
floor were identified as displaced into the maxillary sinus. At opera- 
tion employing a blepharoplasty incision direct inspection of the 
orbital floor revealed a vertical fragment of bone (1 x 1 cm) impal- 
ing overlying adipose tissue. This was resected and the defect in the 
floor repaired. 

The author emphasizes the false sense of security of the negative 
x-ray in evaluating for a blowout fracture particularly in this patient 
who sustained a blow not to the globe but to the zygoma. The 
potential hazards of a Caldwell-Luc approach to managing this 
fracture are evident and the author argues for direct visualization of 
the orbital floor. 

Curtis H. Northrop 


Ultrasonics 


Newer ultrasonographic anatomy in the upper abdomen: 
l. The portal and hepatic venous anatomy. Carlsen EN, Filly 
RA (Loma Linda University Medical Center, Loma Linda, California 
92354). J Clin Ultrasound 4 :85—90, April 1976 


Hepatic and al venous structures are demonstrated with gray 
scdle ultrasonography. Static tomograms using single sweep sector 
scanning depict the anatomic criteria for distinguishing the hepatic 
veins from the portal veins as well as from pathologic structures 
such as enlarged bile ducts. 

Stephen J. Carter 


Newer ultrasonographic anatomy in the upper abdomen: 
Il. The major systemic veins and arteries with a special note 
on localization of the pancreas. Filly RA, Carlsen EN (Loma 
Linda University Medical Center, Loma Linda, California 92344) 
J Clin Ultrasound 4 :91—96, April 1976 


Gray scale ultrasonography is used to depict the major systemic 
veins and arteries of the upper abdomen. The renal, portal, splenic, 
hepatic, and superior mesenteric veins are shown along with the 


inferior vena cava. Arteries shown include the celiac axis, hepatic, 
superior mesenteric, right and left renal, and splenic. The relation- 
ship of these vessels to the pancreas is employed for localization. 


Stephen J. Carter 


Gray scale ultrasonic investigation of focal defects on ??"Tc 
sulfur colloid liver scanning. Garrett WJ, Kossoff G, Uren RF, 
Carpenter DA (Royal Hospital for Women, Sydney, Australia) 
Radiology 119:425—428, May 1976 


Areas of parenchymal replacement within the liver are shown as 
nonfunctioning defects in approximately 8596 of colloid liver scans. 
Ultrasonic evaluation of these defects allows anatomical evaluation 
of nonfunctioning areas in terms of distinguishing encapsulated and 
unencapsulated solid lesions from simple and multiloculated cysts. 
The complementary use of both techniques allows better differentia- 
tion between benign and malignant lesions. Cases shown include 
a simple cyst, hydatid cysts, hepatoma, and metastatic adenocarci- 
noma of the colon. 

Stephen J. Carter 


New diagnostic horizons with sonar. Donald | (Department 
of Midwifery, Queen Mother's Hospital, Glasgow, Scotland G3 
8SH). Br J Radiol 49:306—315, 1976 


Doctor Donald delivered the Mackenzie Davidson Memorial 
Lecture describing improvements in diagnostic sonar with gray 
scale recording of the reflected signals using a scan converter. 
Examples of a placenta with severe Rhesus hemolytic disease in 
pregnancy treated by repeated maternal plasmapheresis were dem- 
onstrated. This author had previously described the sonar placental 
changes associated with severe Rhesus hemolytic disease; a 
thickened more opaque ground glass type of appearance, pre- 
sumably due to villous edema. Three cases with placental charac- 
teristics which changed notably following repeated plasmapheresis 
of the mother's blood are demonstrated. Other examples include 
improved imaging of the liver in metastatic ovarian carcinoma and 
diffuse alcoholic cirrhosis. 

Catherine Cole-Beuglet 


Resolution problems in echocardiology: a source of inter- 
pretation errors. Roelandt J, van Dorp WG, Bom N, Laird JD, 
Hugenholtz PF (University Hospital, Rotterdam, the Netherlands). 
Am J Cardiol 37 :256—262, 1976 


An M-mode sector scan from a patient with a prosthetic Starr- 
Edwards valve in the mitral position was studied to evaluate the 
importance of lateral resolution on echocardiographic recordings. 
The same prosthetic valve was studied with a two dimensional 
display obtained with the use of a multicrystal ultrasonic system. 
The true cross section of the ball is compared with the recorded 
echo display. With a single focused beam erroneous echoes can be 
obtained due to the spread of the beam width. This was also illus- 
trated with a diagram of a normal mitral valve where in an M-mode 
sector scan in systole the valve appeared as three parallel lines 
whereas in actuality at the center of the beam the valve leaflet 
represents only one line. 

In a two dimension display with a multielement transducer mul- 
tiple adjacent parts of the same valve are displayed as if they were 
one behind the other, the so-called "verticalization effect." This 
distortion in shape and thickness of the valve is due to several 
vertically superimposed spurious echoes. These problems are most 
marked when evaluating the endocardium and would affect the 
internal dimensional measurements for calculation of left ventricular 
volumes taken from these measurements. With high gain settings 
the length of the echoes increases and a five percent error in the 
measurement of the left ventricular internal dimension would result 
in a 15% error when the cube law is used to calculate the estimated 
left ventricular volumes. The authors previously recorded a poor 
correlation coefficient and a large standard error in a series of 50 
consecutive patients whose left ventricular volumes were calcu- 
lated from angiocardiograms and ultrasonic cross-sectional images 
by means of the area length formula and they indicated that no 
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reliable correlation exists. These problems indicate the limitations 
of echocardiography with poor lateral resolution of echoes, dropout 
of echoes and overlapping of echoes. 

Catherine Cole-Beuglet 


Mitral valve prolapse in 100 presumably healthy young fe- 
males. Markiewicz W, Stoner J, London E, Hunt SA, Popp RL: 
(Stanford University School of Medicine, Stanford, California). 
Circulation 53:464—473, 1976 


One hundred and one paid female volunteers, 17 to 35 years who 
presumed themselves to be in a state of good health were the basis 
of this report. The volunteers filled out a questionnaire and had a 
limited physical examination of the cardiovascular system, which 
included auscultation of the heart in supine and sitting positions ; 
12 lead electrocardiogram; phonocardiogram in multiple positions 
and after the inhalation of amyl nitrate. Echocardiograms were 
performed using a 2.25 MHz transducer, 0.5 inch diameter with the 
beam collimated to 5 cm depth. Transducer positions were on the 
left sternal border in the second, third, fourth, and fifth intercostal 
spaces. Angulation of the transducer to the chest was noted. Pa- 
tients initially suspected of having mitral valve prolapse were given 
two additional studies, a submaximal treadmill exercise test using 
the Bruce protocol and Holter electrocardiographic monitoring for 
10 hrs. The mitral valve C to D point was recorded on the echo- 
cardiogram for at least three consecutive beats with the beam 
angulation noted. A line joining the C to D points was drawn and 
any deviation of the mitral valve systolic motion from this drawn 
C-D line was measured. Each phonocardiograph, echocardiogram, 
and electrocardiogram was read independently without knowledge 
of the results. Statistical analysis of the data was performed. 

A diagram classifies 11 patterns of mitral valve systolic motion. 
The study demonstrated a 17% incidence of mid to late systolic 
clicks or murmurs in a population of presumably healthy young 
females. Two echocardiographic patterns have been described in 
patients with proven mitral valve prolapse, a late systolic posterior 
motion of the closed mitral valve or a smooth posterior motion of 
the mitral valve leaflet towards the left atrium from the start of 
systole. This study showed the importance of transducer position 
in recording and interpreting the echocardiographic study. With a 
high transducer position and a caudal angulation, the C-D motion 
was usually small whereas with a low transducer position different 
patterns were recorded. The authors find the optimum recording 
position for both mitral leaflets and the left atrium is with the trans- 
ducer in the third intercostal space, perpendicular to the chest wall 
pointed slightly cephalad. With the transducer in this position, 21 
subjects were found to have pansystolic or late systolic prolapse on 
echocardiography. Ten subjects had both echocardiographic and 
phonocardiographic evidence of mitral valve prolapse. Seventy-two 
subjects had no abnormality on either study. 


Catherine Cole- Beuglet 


Nuclear Medicine 


Use of ??"Tc-sulfur colloid in evaluation of renal transplant 
complications. Frick MP, Loken MK, Goldberg ME, Simmons RL 
(M. K. Loken, University Hospitals, Box 382, Mayo Memorial 
Building, Minneapolis, Minnesota 55455). J Nucl Med 17:181, 
March 1976 


Technetium-99m-sulfur colloid (TSC) was administered to 45 
renal transplant patients. No TSC accumulation was seen in nor- 
mally functioning transplant kidneys. Accumulation of TSC was 
found in 89% of transplants with rejection, in 30% of transplants 
exhibiting acute tubular necrosis, and in 3096 of transplants of pa- 
tients with sepsis. Renal accumulation of TSC in various transplant 
complications diminishes the value of this technique for monitoring 
transplant rejection. 

Author's Abstract 


Comparative evaluation of renal transplant rejection with 
radioiodinated fibrinogen, ??"Tc-sulfur colloid and °’Ga- 
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citrate. George EA, Codd JE, Newton WT, Haibach H, Donati RM 
(Veterans Administration Hospital, St. Louis, Missouri 63125). J 
Nucl Med 17 :175, March 1976 


The diagnostic accuracy, ease, and technical feasibility of imag- 
ing with 1311- or ?25l-fibrinogen, 9°™Tc-sulfur colloid, and 97Ga- 
citrate in renal transplant rejection are compared. Radiofibrinogen 
data resulted from literature review, radiocolloid data from 125 
studies in 52 transplant patients, and gallium citrate data from 24 
examinations in seven renal transplant patients performed simul- 
taneously with the radiocolloid studies. Specificity of graft labeling 
during rejection appears to be similar with radiofibrinogen, ??"Tc- 
sulfur colloid, and 9?Ga-citrate. For routine clinical use ??"Tc-sulfur 
colloid surpasses radiofibrinogen and radiogallium because of its 
better imaging qualities with a permissible radiation dose, leading 
to better separation of positive and negative results. The 99™Tc- 
sulfur colloid accumulates in areas of intravascular fibrin thrombosis 
in acute and chronic rejecting renal transplants. Hence, the mecha- 
nisms for accumulation of 99™Tc-sulfur colloid and labeled fibrino- 
gen in rejecting transplants would seem to be similar. Such physio- 
logic properties as rapid blood clearance and such physical prop- 
erties as short physical halflife combine to produce reliable graft 
visualization with adequate definition, thus favoring ??"Tc-sulfur 
colloid as the single agent of choice for clinical evaluation of renal 
transplant rejection at this time. 

Author's Abstract 


Measures of clinical efficacy. III. The value of the lung scan 
in the evaluation of young patients with pleuritic chest pain. 
McNeil BJ, Hessel SJ, Branch WT, Bjork L, Adelstein SJ (Harvard 
Medical School, Boston, Massachusetts 02115). J Nucl Med 17: 
163, March 1976 


The usefulness of various modalities in evaluating pleuritic pain 
in young patients and in isolating cases of pulmonary embolism was 
assessed using likelihood ratios and the receiver operating charac- 
teristic (ROC) curve. History and physical, laboratory, and radio- 
graphic findings were used disjunctively to establish an ROC curve. 
The percentage of patients found to have pulmonary embolism 
increased monotonically with certain critical pieces of diagnostic 
data. For example, a history and physical examination alone de- 
tected 80% of patients with pulmonary embolism; a chest radio- 
graph raised the percentage to 95% ; and the addition of a lung scan 
increased the percentage to 100%. Thus, with proper interpretation 
of clinical and radiographic data, the lung scan has only a marginal 
impact upon the sensitivity with which pulmonary embolism is 
detected. Its major value is an increased specificity in the diagnosis 
of pulmonary embolism. 

Author's Abstract 


Pulmonary distribution of an inhaled radioaerosol in ob- 
structive pulmonary disease. Lin MS, Goodwin DA (Veterans 
Administration Hospital, Palo Alto, California 94304). Radiology 
118:645—651, March 1976 


Twenty-eight patients with clinical and laboratory evidence of 
obstructive lung disease were evaluated because of suspected 
pulmonary embolism and/or airway disease. All wgff studied using 
the "thin" radioaerosol inhalation technique. The flistribution of the 
radioaerosol in the lung, was estimated and expressed as distal 
versus proximal distribution. 99"Tc sulphur colloid was utilized in 
the radioaerosol. Most patients were also studied by routine per- 
fusion imaging with 113™In iron hydroxide macroaggregates. Ten 
patients also had a single-breath 133Xe ventilation study performed 
within 2 days of the aerosol study. The aerosol images were abnor- 
mal in all 28 cases showing multiple areas of hypo- and hyper- 
deposition of radioactivity. Perfusion images generally correlated 
with the aerosol image of nonuniform distribution but with less 
contrast. Major pulmonary emboli were suspected clinically in a 
number of patients but confirmed in none based on the nuclear 
imaging and the clinical course. Regional hypodeposition of the 
radioaerosol occurred in all cases and in general was more striking 
than the associated parenchymal loss as demonstrated by chest 
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x-ray. Focal hyperdeposition was seen in about half of the cases, 


mostly in hilar and perihilar large airways, most likely representing 
bronchial narrowing and/or partial obstruction. Diffuse hyper- 
deposition occurred infrequently. In one patient this correlated with 
a relative increased perfusion and may have been one of the least 
diseased areas of the lung. Two other cases of diffuse hyperdeposi- 
tion could not be explained. The thin aerosol inhalation technique 
appears to provide improved images and is a reasonable alternative 
to xenon ventilation imaging in patients with obstructive lung dis- 
ease who are suspected of having pulmonary embolism. 


Thomas Rudd 


Radionuclide imaging of the bones and joints of the hand. 
Bekerman C, Genant HK, Hoffer PB, Kozin F, Ginsberg M. (Univer- 
sity of Chicago and Franklin McLean Memorial Research Institute, 
Chicago, Illinois 60637). Radiology 118:653—659, March 1976 


Normal controls and patients had radionuclide images of the 
hands made with both Na??"TcO, and ??"Tc-Sn-EHDP. Forty 
patients were studied ranging in age from 16 to 76 years. Nineteen 
were "normal" controls, consisting of volunteers and patients re- 
ferred for nonarticular disease. The remaining 21 patients had 
known or suspected arthritis. The normal appearance was de- 
scribed for both radiopharmaceuticals. The Na??"TcO, images were 
optimal at 20 min postinjection, the ?99"Tc-Sn-EHDP images were 
optimal at 4 hr postinjection. The ??"Tc-Sn-EHDP images in gen- 
eral showed better joint visualization in both normal and diseased 
joints. When compared to fine detail x-rays of the hands, Na??"TcO 
was of equal sensitivity in depicting diseased joints while 99™Tc- 
Sn-EHDP was significantly more sensitive. No attempt was made 
to correlate the radionuclide images with the clinical examination 
of the joints. 

Thomas Rudd 


Radiation Oncology 


Bone marrow involvement in non-Hodgkin's lymphoma. 
Stein RS, Ultmann JE, Byrne GE, Moran EM, Golomb HM, Oetzel N 
(J. E. Ultmann, University of Chicago Hospitals, Chicago, Illinois 
60637). Cancer 37 :629—636, Feb. 1976 


The incidence of bone marrow involvement in 121 patients from 
a total of 146 patients with non-Hodgkin's lymphoma was evalu- 
ated retrospectively. Histologic verification of original diagnosis 
was available and the classification of Rappaport was used. Clinical 
staging was done according to Ann Arbor Symposium methods and 
staging laparotomy was performed in 57 patients in whom prior 
documentation of stage IV status had not been obtained. Bone 
marrow involvement was most frequent in NPDL (20 of 34 or 
59%) and DPDL (20 of 33 or 61%). Bone marrow involvement was 
seen in none of 36 patients with clinical laparotomy stage | or II 
disease. Of 56 patients with stage III or IV disease exclusive of bone 
marrow involvement 7196 (40 of 56) of the patients with PDL 
(N&D) had marrow involvement. 
Herbert C. Berry 


Craniophar iomas. Petito CK, DeGirolami U, Earle KM (Cornell 
University Medical Center- The New York Hospital, 525 East 68th 
Street, New York, New York 10021). Cancer 37 :1944—1952, April 
1976 


The authors retrospectively review 245 cases of craniopharyn- 
giomas from the files of the Air Force Institute of Pathology with 
respect to gross and microscopic appearance and clinical data. 
The majority of tumors (60%) were exclusively cystic. The most 
common presenting complaints were headache (77.896) and visual 
difficulties (71.296). The two most frequent abnormalities in the 
CSF obtained on 108 patients were increased protein (43.596) and 
increased pressure (2696). Increased actuarial survival rates were 
noted in adult patients without calcification on plain skull films ; 


patients with a negative CSF exam; those with tumors under 3.0 
cm ; those diagnosed after 1955 and those who received irradiation 
after 1955 (5896 actuarial 5 year survival). Specifics of irradiation 
are not discussed. 

Herbert C. Berry 


Split-course radiotherapy of Hodgkin's disease. Johnson 
RE, Ruhl U, Johnson SK, Glover M (Radiation Oncology Branch, 
National Cancer Institute, Bethesda, Maryland 20014). Cancer 37 : 
1713-1717, April 1976 


Between 1965-1969, 136 consecutive patients with Stage |—ll 
Hodgkin's disease received split course irradiation (54 patients) or 
continuous irradiation (82 patients). Four thousand rads was de- 
livered using daily fractions of 200 rads, four to five times per week 
in all cases. The split was at 2,000 rads tumor dose in the 54 pa- 
tients. Assignment to treatment groups was not randomized as pa- 
tients with massive mediastinal tumor received split course irradia- 
tion as did the last 45 consecutive patients in this series. Local re- 
currence was less frequent in the split course group (296 versus 596) 
as was marginal recurrence (296 versus 596). Extension rate was 
higher in the split course group (3796 versus 3096). Split course 
irradiation was well tolerated with less skin reaction and esophagitis 
and no pericarditis. The author questions the validity of "boost" 
doses after an initial dose of 4,000 rads in Hodgkin's disease. 


Herbert C. Berry 


Reproductive and endocrine function in patients with 
Hodgkin's Disease: effects of oophoropexy and irradiation. 
Thomas PRM, Winstanly D, Peckham MJ, Austin DE, Murray 
MAF, Jacobs HS (Institute of Cancer Research and Royal Mardsen 
Hospital, London and Surrey and Department of Obstetrics and 
Gynaecology, St. Mary's Hospital Medical School, London W2 


England). Br J Cancer 33 :226—231, Feb 1976 


The authors review reproductive and endocrine function in 22 
women having had no chemotherapy or oral contraceptives with 
Hodgkin's Disease, who had bilateral mid-line oophoropexies at the 
time of staging laparotomy. Reproductive and gynecologic function 
was normal in the six patients not receiving irradiation below the 
diaphragm (four pregnancies). In those four patients receiving only 
paraaortic irradiation below the diaphragm (ovarian dose 150 rads) 
reproductive and gynecologic function remained normal (one 
pregnancy). In those 12 patients receiving inverted Y irradiation 
with a mid-line pelvic block (ovarian dose 500—3,500 rads), nine 
have persisting amenorrhoea with elevated levels of gonado- 
trophins, two have resumed menstrual cycles and one has become 
pregnant. An 8 MEV linear accelerator utilizing anterior and poste- 
rior fields was used for all treatments. Followup times were 1 to 10 
years. The results in the later group of patients are less satisfactory 
than those of other authors. 


Herbert C. Berry 


Involved field radiation therapy for early stage Hodgkin's 
disease in children. Cham WC, Tan CTC, Martinez A, Exelby PR, 
Tefft M, Middleman P, D'Angio GJ (Memorial Sloan-Kettering 
Cancer Center, 1275 York Avenue, New York, New York 10021). 
Cancer 37 :1625—1632, April 1976 


Twelve stage | and eight stage II (all had staging laparotomy) 
children with Hodgkin's disease were treated with involved field 
radiotherapy. None received chemotherapy. One stage | and four 
stage ll patients had B symptoms. Patients received 3,500—4,000 
rads over 334 weeks using cobalt-60 or 6 MEV teletherapy units. 
Time to first relapse or followup ranged from 2—68 months. Twelve 
patients are in continuous remission (3 year relapse-free survival 
rate = 57%, 3 year actuarial survival rate = 89%). Eight of the 
original 20 patients relapsed, five in adjacent lymph nodes and 
two across the diaphragm. Morbidity from irradiation was minimal 
with little evidence of growth disturbance. 

Herbert C. Berry 
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Radiobiology 


In vitro cellular radiosensitivity of human malignant tu- 
mors. Weichselbaum RR, Epstein J, Little JB (Laboratory of Ra- 
diobiology, Department of Physiology, Harvard University School 
of Public Health, Boston, Massachusetts). Fur J Cancer 12:47—51, 
1976 


Two highly radiocurable tumors (two medulloblastomas), two 
radioresistant human neoplasms (a glioblastoma and an osteo- 
genic sarcoma) and normal human fibroblasts were grown in tissue 
culture. The /n vitro cellular radiosensitivity was determined by 
colony forming ability of cells which received graded single doses 
of 220 kVp x-rays. The five cell lines showed very similar radiation 
responses. D, values range from 130 to 144 rads, and extrapolation 
numbers ranged from 0.95 to 1.9. The four tumor lines did have a 
small shoulder on the cell survival curve, this being the only differ- 
ence between the malignant and normal cells. All cell lines had a 
low control plating efficiency ranging from 3%—22%. However, in 
repeat experiments with each cell line the 4—5 fold range in colony 
forming ability seen with a given cell type over time did not in- 
fluence the cell survival data. The authors, therefore, argue that 
they are not examining an atypical small subpopulation of tumor 
cells. They conclude that the similar radiosensitivity of normal cells 
and cells from malignant tumors of varying radiocurability indicates 
that factors other than cellular level radiosensitivity must be studied 
further. Fraction of hypoxic cells in tumors, timing and extent of 
reoxygenation during fractionated therapy, proportion and radio- 
sensitivity of noncycling cells, and tumor cell kinetic changes during 
a radiation treatment regimen must be examined. 


Janet S. R. Nelson 


The response of a transplantable tumor to fractionated ir- 
radiation. |. X-rays and the hypoxic cell radiosensitizer Ro- 
07-0582. Denekamp J, Harris SP (Gray Laboratory of the Cancer 
Research Campaign, Mount Vernon Hospital, Northwood, HA6 
2RN, England). Radiat Res 66 :66—75, April 1976 


The NT mammary carcinoma of the CBA mouse was treated with 
250 kVp x-rays only or with x-rays plus Ro-07-0582, a nitro- 
imidizole which sensitizes hypoxic cells to radiation but does not 
influence the radiosensitivity of euoxic cells. Radiation with or 
without the drug was applied as single fractions, two fractions in 2 
days, or five fractions in 9 days. Tumor growth delay was used as 
the endpoint of radiation damage, and the sensitizing effect of the 
drug was quantitatively expressed as an enhancement ratio. (En- 
hancement ratio equals x-ray dose without sensitizer divided by 
x-ray dose with sensitizer to produce the same level of damage.) 
The growth delay produced by radiation alone was dose dependent, 
and a given total dose was equally effective whether applied as 
a single dose, two fractions 24 hr apart, or five fractions in 9 days. 
Sublethal injury repair, which occurs between fractions, should 
cause a given dose to be more effective when given as a single 
rather than a fractionated treatment. The author's interpretation is 
the reoxygenation which occurs between fractions acts opposite to, 
and counteracts, repair. When tumor bearing mice received injec- 
tions of Ro-07-0582 (0.67 mg/g body weight) 15 min prior to 
irradiation, a significant dose sparing effect was observed with 
fractionation. The drug apparently eliminated the protective effect 
of hypoxia in single dose experiments and also prevented the 
masking of sublethal damage repair by reoxygenation between 
fractions. All tumors treated with the three treatment regimens re- 
sponded as if all cells were oxic. Enhancement ratios of 1.7 to 2.1 
were seen for single fractions. These values decreased to 1.6 for 
two fractions and to 1.2 to 1.3 for five fractions in 9 days. 

Because the drug removes the complicating factors of hypoxic 
radioprotection and reoxygenation between fractions, the extent of 
sublethal damage repair can be quantified in radiation plus drug 
experiments as D, — D, or D, — D,/4. D, is the dose in n fractions 
required to produce the same damage as D,, a single fraction dose. 
The repair increments for the two and five fraction treatments were 
5096 to 7096 of those observed for a normal tissue, mouse skin, at 
similar dose/fraction. Therefore, for a given level of skin injury, 


more damage was done to the tumor by fractionated irradiation 
than by exposure to a single dose because of difference in extent 
of repair in the two tissues. These differences are magnified by the 
addition of Ro-07-0582 because the drug does not enhance damage 
in this normal tissue. Since the NT carcinoma repairs proportionately 
less damage than does skin and because Ro-07-0582 does not 
sensitize that normal tissue to fractionated radiation, a therapeutic 
gain is seen both without and with the drug. 

Janet S. R. Nelson 


Adriamycin: a possible indirect radiosensitizer of hypoxic 
tumor cells. Durand RR (Radiobiology Research Laboratory, 
University of Wisconsin Medical School, Madison, Wisconsin 
53706). Radiology 119:217—222, 1976 


Chinese hamster V79-171 cells can be grown in vitro as mono- 
layer cultures or as multicellular spheroids. These spheroids are 
good in vitro models for solid tumors. As these aggregates enlarge, 
their central cells become hypoxic and may leave the cell cycle, 
entering the nonproliferating compartment. The center may eten 
become necrotic, presumably because oxygen and nutrients depend 
solely on diffusion for transport into that region. They can also be 
reduced to single cell suspensions and plated for colony forming 
ability to examine the cytotoxicity of drugs and/or radiation. When 
cells are exposed to graded doses of adriamycin alone, cells treated 
in one-day-old spheroids (5—15 cells) generate a survival curve 
with a wider shoulder than that produced when single cells are 
treated. This is similar to results obtained when cells are irradiated 
in these two growth modes; cell contact seems to facilitate repair 
of sublethal injury. If cell spheroids are grown for 12 days in me- 
dium containing a low concentration of adriamycin (0.0005 ug/ml), 
there is some cytotoxic effect, although the degree varies depending 
on whether spheroid volume growth delay, total cell number/ 
spheroid, or viable cells/spheroid is used as an endpoint. Cell viabil- 
ity, as determined by colony forming ability, is probably the most 
relevant endpoint for tumor control. This decreased to 73% of con- 
trol values at 12 days. If spheroids were irradiated with 800, 1,600 
or 2,500 rads of 99Co gamma rays prior to growth in drug-containing 
medium, there were no synergistic effects between radiation and 
the antibiotic. Cells surviving radiation appeared to adapt them- 
selves to growth in presence of this drug. If cells in spheroids were 
treated with higher concentrations of drug (0.05, 0.15, 0.5 ug/ml) 
for intervals up to 3 hrs, there was little effect on colony forming 
ability of cells plated immediately following treatment. However, 
there was a synergistic interaction with radiation given at times 
ranging from 15—180 min after initiation of drug exposure. Cells 
were plated immediately after gamma ray treatment. Further experi- 
ments showed that the drug caused changes in the shape of the 
radiation cell survival curve. These alterations were consistent with 
elimination of radioresistant hypoxic cells known to be present. The 
apparent mechanism was suppression of cellular respiration by 
adriamycin, allowing reoxygenation of cells in the spheroid which 
survived the initial drug treatment. . 
Janet S. R. Neison 


Early effects of single doses of 375 MeV /nucleon *°neon 
ions on the skin of mice and hamsters. Leith JT, Woodruff 
KJ, Lyman JT (Lawrence Berkeley and Donner edical Physics 
Laboratories, University of California, Berkeley, California). Rad/at 
Res 65:440—450, 1976 


Acute skin damage in pigs and rodents following irradiation has 
been widely used to determine relative biological effectiveness 
(RBE) for high LET radiation beams being considered for use in 
radiotherapy. These RBE's, with x-rays used as the standard radia- 
tion, are very similar to values obtained for the same endpoint in 
humans. While skin is usually not the critical normal tissue limiting 
dose in radiotherapy, it has proven to be a reliable biological 
dosimeter. In this paper, the response of depilated hamster thorax 
or mouse leg skin to single doses of 230 kVp x-rays or 375 MeV/ 
nucleon 2°neon ions was examined. The neon ion beam was pro- 
duced by the Lawrence Berkeley BEVALAC. The ??neon ions used 
had an LET = 32 KeV/ m and were from the plateau region of the 
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* 
beam, which occurs at a few centimeters depth in tissue equivalent 
material. At 10—14 cm depth the Bragg peak occurs, where both the 
physical dose, relative to the dose in the plateau region, and the 
biological effectiveness per unit dose are maximal. The skin re- 
sponse was evaluated over the period 8—30 days postirradiation, 
using a scoring system which assigns increasing numerical values 
to erythema and dry desquamation through moist desquamation to 
complete breakdown of the skin. For animals in each dosage group, 
an average skin response over this observation period was calcu- 


lated. These values, plotted versus dose, were used to determine 
RBE's. For mouse skin, an RBE of 1.7 was observed at lower doses 
(750—1,250 rads of x-rays), ranging down to 1.4 at higher doses 
(1,750 to 2,750 rads of x-rays). For hamster skin, RBE's of 1 8 at 
low doses and 1.3 at high doses were obtained. For purposes of 
comparison these values are slightly lower than the skin damage 
RBE's of 1.6 to 1.9 obtained for single doses of cyclotron neutrons. 


Janet S. R. Nelson 


Books Received 


Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 


An Atlas of Normal Radiographic Anatomy. By R. S. Snell and 
A. C. Wyman. Boston: Little, Brown, 437 pp., illustrated, 1976. 
Radiographic Anatomy of the Coronary Arteries. By B. Soto, 
R. O. Russell, Jr., and R. E. Moraski. Mount Kisco, N.Y.: Futura, 305 
pp., illustrated, 1976. $35 

Clinical Ecology. Edited by L. D. Dickey. Springfield, Ill. : Charles 
C Thomas, 807 pp., 1976. $35.75 

Radiology of Renal Failure, Saunders Monographs in Clinical 
Radiology, vol. 9. By H. J. Griffiths. Philadelphia: W. B. Saunders, 
296 pp., 297 illustrations, 1976. $20 

Advances in Chemical Radiosensitization, Proceedings of a 
panel, Stockholm, 25—29 June 1973, organized by the IAEA in 
collaboration with WHO. Vienna: International Atomic Energy 
Agency, 156 pp., flexible binding, 1974. $8 

Introductory Physics of Nuclear Medicine. By R. Chandra. 


Philadelphia: Lea & Febiger, 186 pp., 1976. 

Fundamentals of Vascular Radiology. By R. |. White, Jr. Phila- 
delphia: Lea & Febiger, 151 pp., illustrated, 1976. $13 

The Spine, a Radiological Text and Atlas, 4th ed. By B. S. 
Epstein. Philadelphia: Lea & Febiger, 856 pp., illustrated, 1976. 
$42.50 

Ultrasonic Techniques in Angiography. Standardization of 
Cardio-Angiological Methods 2. By D. E. Strandness and D. S. 
Sumner. Vienna: Hans Huber, 146 pp., flexible binding, 70 illus- 
trations, 1976. $12 

The Physical Aspects of Radioisotopic Organ Imaging, BIR 
Teaching Booklet no. 1. By K. G. Leach. London: British Institute 
of Radiology, 25 pp. 1976. £1.50 

Introduction to the Principles of Diagnostic Ultrasound, 
BIR Teaching Booklet no. 2. By H. B. Meire and P. Armstrong: 
London : British Institute of Radiology, 13 pp., 1976. £1.40 
Fundamental Aspects of Medical Thermography. BIR 
Teaching Booklet no. 3. By W. M. Park and B. L. Reece, 36 pp., 
1976. £3.40 


Book Reviews 


Ultrasonics in Medicine. Edited by E. Kazner, M. DeVileger, H. R. Muller, and V. R. McCready. Amsterdam: Excerpta Medica, and New 


York : Elsevier, 360 pp., 1975. $46.50 


This book is a collection of 51 papers compiled from the 1975 
proceedings of the Second European Congress on Ultrasonics in 
Medicine. Papers are nearly equally divided into the basic science 
and clinical aspect of ultrasound. Accordingly, six papers are 
devoted to radiobiology, .18 to instrumental advances (13 to 
echography and five to Doppler methods), three to equipment stan- 
dardization, and 24 to clinical ultrasound. 

Perhaps the most substantial group of papers are those dealing 
with new technical developments. A successful effort is made by 
the editors to bring into focus the Congress' look into what may be 
the future trend in ultrasonic instruments. Many interesting and 
startling advances are described ranging from microtransducer for 
intraluminal use to a fully automated ultrasound system which 
produces nearly "instant" tomograms. 

Selection of clinical subjects is systematically alloted to the usual 
disciplines : internal medicine, obstetrics, etc. Kossoff's now classic 
work on intrafetal pathology is of interest as is a section on the use 
of echography in determining the extent of bone tumors in soft 
tissues. The editors may have omitted papers on pancreatic, biliary, 


and other areas of abdominal scanning because of the extensive 
coverage these areas have already received. 

The book is handsomely printed on high grade paper and the 
overall quality of illustrations, both gray scale and bistable sono- 
grams, is excellent. 

As can be anticipated from a collection of this type, there is much 
variation in the style of the writing. However, the book suffers only 
slightly in readability; most papers have substantial summaries, 
carefully chosen diagrams, and illustrations. 

Although many of the instrumentation presentations wilà be 
nearly incomprehensible to the nonphysicist, those willing to 
probe the text will obtain a wealth of technical and clinical informa- 
tion. The book was evidently intended for a limited audience (judg- 
ing by such a high price for a paperbound book) and it will find its 
just place in the reference library where it will benefit clinicians by 
its occasional use. 

Antonio C. Gonzalez 
Emory University 
Atlanta, Georgia 


Angiography of Posterior Fossa Tumors. By S. M. Wolpert. New York : Grune & Stratton, 196 pp., 1976. $23.50 


Wolpert's book is a reflection of his vast experience and pre- 
cisely documents the magic numbers in the posterior fossa. Each 
vessel is vividly shown and nicely labeled on 142 high quality 
subtraction technique radiographic illustrations that are distributed 
throught the text. The book includes chapters on prepontine and 
cerebellopontine angle tumors, pontine and mesencephalic tumors, 
fourth ventricle tumors, as well as vermian and hemispheric tumors. 
Each chapter opens with a gross pathological description of the 
tumor masses and the incidence of their occurrence in each of the 
distinct regions of the posterior fossa. Pathological descriptions are 
then correlated with their angiographic appearances, meticulously 
pointing out individual vessel displacements in the illustrations. 
These illustrations follow closely and depict each tumor mass 
described in the text. 


The chapter on clinical and pathological aspects of posterior 
fossa tumors, by Bennett M. Stein, capsules pertinent clinical 
findings associated with regional involvement of the posterior fossa 
structures. These structures include the cerebellum, fourth ventricle, 
brainstem, cerebellopontine angle, and the pineal region. Also in- 
cluded in this chapter are perspectives concerned with the diagnos- 
tic and surgical approaches to lesions of the posterior fossa. 

This book is practical, with data on techniques, (such as tables 
on dosage schedules for children) and is informative with its many 
illustrations. 

Amil James Gerlock, Jr. 
University of Texas 
Dallas 


An Atlas of Normal Vertebral Angiograms. By P. Ross and C. H. Du Boulay. London: Butterworths, 126 pp., 1976. £15 


This atlas is essentially divided into three parts. The first part is a 
descriptive narrative of the arteries and veins of the posterior fossa 
and diencephalon. This portion of the work is not keyed to diagrams 
and may be somewhat cumbersome for the uninitiated. A biblio- 
graphical section at the end of the descriptive portion includes the 
vast majority of the classical articles written on vertebral angi- 
ography. 

The second section includes nine perspective drawings of out- 
standing quality. These drawings well illustrate many of the rela- 
tionships of the arteries and veins in the posterior fossa to the brain- 
stem and cerebellum and add a three dimensional quality to the 
work. Several oblique sections are particularly well drawn and 
make the somewhat complex relationships in the posterior fossa 
easier to understand. 

The final section consists of 99 figures of vertebral angiograms 
illustrating normal anatomy and some of the normal variants fre- 
quently encountered. The diagrams are of good quality and are all 
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subtracted. They are extensively labeled with a constant numbering 
system which is keyed to foldouts (one for arteries and one for 
veins) and can be placed alongside each angiogram. This facilitates 
following the thorough labeling system. 

This volume provides a concise presentation of normal anatomy 
and some of the anatomical variants encountered in vertebral 
angiography. It should be helpful to neurologists, neurosurgeons, 
and those radiologists not expert in the field. It will provide a quick 
review of normal anatomy for neuroradiologists. 

Although the material covered here is available in more extensive 
works which include pathology as well, this volume should be 
available in all radiology department libraries. It serves as a solid 
introduction to vertebral angiography. 

Roger A. Hyman 
North Shore University Hospital 
Manhasset, New York 


News 


American College of Radiology Commission on 
Cancer: Interim Statement on Breast Cancer 
Diagnosis 


Introduction 


Mammography has proven to be the most effective diagnostic 


tool so far developed for the detection of breast cancer at an early 
stage before it spreads to regional lymph nodes. This early detec- 


tion increases the probability of cure. Mammography at appropriate 
intervals in asymptomatic women over age 35 promises to reduce 
significantly the number of deaths from breast cancer. Since there 
is now no definitive scientific evidence with regard to (1) optimal 
age for the initial mammogram, (2) frequency of examination: or 
(3) data on possible long term radiation risk, this statement is 
being issued as a summary of current informed opinion. 


Care of Women with Symptoms 


In women who have symptoms or physical findings suggestive 
of possible breast cancer, medical decisions must be individualized 
to fit the patient's needs. Under these circumstances, mammog- 
raphy is an integral part of the evaluation of the patient. 


Screening of Asymptomatic Women 


Recognizing that definitive data are not yet available that allow 
the establishment of firm criteria that define a protocol for the 
screening for breast cancer in asymptomatic women, the ACR rec- 
ommends the following : 

1. All women should have annual physical examination of the 
breasts and be taught breast self-examination. 

2. For asymptomatic women the first, or baseline, mammog- 
raphic examination should be performed between the ages of 35 
and 40. 

3. Subsequent mammographic examinations should be per- 
formed at 1 to 3 year intervals unless more frequent examination is 
medically warranted. 

4. After age 50, annual or other regular interval examinations, 
including mammography, should be performed. 


9. Although the carcinogenic effects of radiation at current 
levels of exposure are probably immeasurably small, continuing 
attempts to reduce exposure should be made. However, image 
quality must be preserved for accurate diagnosis to insure the best 
risk/benefit (cure) ratio. 

6. Each radiologist should assure the periodic monitoring of his 
equipment and procedures to determine that the patient's ex- 
posure is being maintained at the lowest feasible level. 


Research Programs 


The protocol currently being followed by the NCI/ACS- 
sponsored Breast Cancer Detection Demonstration Projects should 
be pursued so that the data are as complete and accurate as possible 
in order that meaningful conclusions can be drawn. Follow-up of 
patients must be carried out for a number of years to insure collec- 
tion and evaluation of the data. Theoretical concerns of possible 
radiation induced breast cancer do not warrant change in the 
current protocol of the Breast Cancer Detection Demonstration 
Projects. Estimates of risk that include a radiation carcinogenic 
effect are of dubious validity because of lack of objective scientific 
evidence. Research must be continued and encouraged to: im- 
prove methods for measurement of low level radiation: further 
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reduce the radiation dose in mammography consistent with good 
image quality; determine the most appropriate age at which to 
begin screening for different risk groups; define women of high 
risk ; define those mammographic findings that dictate reexamina- 
tion at a shorter interval; establish the appropriate intervals for 
re-examination ; and collect evidence of the benefits and risks of 
mammography. 

The Fifteenth Symposium on Polytomography of the Temporal 
Bone will be November 6 and 7, 1976, at the Wright Institute of 
Otology, Community Hospital, Indianapolis. Subjects will include 
basic anatomy of the temporal bone and technique of polytomog- 
raphy of the temporal bone with demonstrations of normal tomo- 
grams. Discussion will concern pathological conditions revealed by 
polytomography such as cholesteatoma, ossicular chain problems, 
otosclerosis, fractures, foreign bodies, tumors, and cogenital 


anomalies. Registration is limited to 20 and the fee is $250. The 
course will carry 12 hours AMA Category | credit. Inquiries should 


be directed to the Wright Institute of Otology, Inc., Community 
Hospital of Indianapolis, 1500 North Ritter Avenue, Indianapolis, 
Indiana 46219. 


Italian Angiography Postgraduate Course 


An international faculty will direct postgraduate course, Angiog- 
raphy : Diagnostic and Therapeutic Aspects, October 25—29, 1976, 
in Rome. The course will feature simultaneous translation in English 
and Italian. Topics are technical problems, complications, parenchy- 
mal renal diseases, portal hypertension, spinal angiography, special 
procedures and biopsy, gastro- intestinal bleeding, vessel emboliza- 
tion, relation between computed tomography and angiography, 
transluminal angioplasty. Guest faculty members will be : R. Alfidi, 
J. Bookstein, M. Wholey, C. Athanasoulis, and J. Doppman, all 
United States; A. Grunzig, Switzerland ; A. Lunderquist, Sweden ; 
C. Hernandez, France; and N. Schad and E. Zeitler, both West 
Germany. Information is available from course director Plinio Rossi, 
Instituto di Radiologia, Policlinico Umberto |, 00161 Roma, Italy. 


Radiology in Otolaryngology and 
Ophthalmology 


The Tenth Conference on Radiology in Otolaryngology and 
Ophthalmology will be November 12—13, 1976. Sponsored by the 
Department of Radiology of the University of Illinois College of Med- 
icine, Chicago, the program will include lectures and visual repre- 
sentations by a distinguished faculty who will present applications 
of radiology in otolaryngology and ophthalmology as well as recent 
advances in otoradiology. Of the 2 day conference, 13days will be 
devoted to radiology and otolaryngology, with Saturday afternoon 
being devoted to radiology and ophthalmology. A reduced registra- 
tion fee is available for residents and those who wish to attend the 
Saturday afternoon session only. Additional information is avail- 
able from the University of Illinois College of Medicine, Office of 
Continuing Education Services, 1853 West Polk Street, Room 144, 
Chicago, Illinois 60612 ; (312) 996—8025. 


Computerized Tomog raphy—1977 


A postgraduate course, Computerized Tomography—1977, will 
be offered January 31 through February 4, 1977, at the Fairmont 
Hotel in San Francisco. For information, write Extended Programs 
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in Medical Education, University of California, 569 U, San Francisco, 
California 94143, or call (415) 666—4251. 


Diagnostic and Therapeutic Angiography 


The Society of Cardiovascular Radiology will sponsor the Second 
Annual Course on Diagnostic and Therapeutic Angiography, 
January 23-27, 1977 at the Century Plaza Hotel in Los Angeles. 
Details may be obtained from William J. Casarella, Department of 
Radiology, Columbia-Presbyterian Medical Center, 622 West 
168th Street, New York City 10032. 


Diagnostic Nuclear Imaging 


A 2 day postgraduate course, Diagnostic Nuclear Imaging, will 
be offered March 5 and 6 at the Fairmont Hotel, San Francisco. For 
information write Extended Programs in Medical Education, Uni- 
versity of California, 569 U, San Francisco, California 94143, or 
call (415) 666—4251. 


Echocardiography Course 

Pediatric and Adolescent Echocardiography—Update ‘76 is the 
title of a 2 day course scheduled for November 13 and 14, 1976, in 
Miami Beach. The course is cosponsored by the American Society 
of Echocardiography and will precede the American Heart Associ- 
ation meeting in Miami Beach. It is approved for AMA Category | 
credit. Additional information is available from Course Director 
Stanley J. Goldberg, University of Arizona, 1501 North Campbell, 
Tucson, Arizona 85724; (602) 882—6508. 


Computed Tomography of Body and Head 

The Tampa General Hospital and University of South Florida 
School of Medicine are sponsoring a seminar on current concepts 
II of computed tomography of the body and head. This seminar will 
be at Disney World in Orlando, November 1—5, 1976. Registration 
fee is $250. The course carries 20 hours AMA Category | credit. 


NEWS 


= 
For more information, contact Robert T. Bramson, program director, 
Tampa General Hospital Foundation, Davis Islands, Tampa, Florida 
33606. 


Snowbird Skeletal Conference 


The Snowbird Skeletal Conference, sponsored by the University 
of Utah Department of Radiology, will be January 22—29 at Snow- 
bird Resort, Utah. Faculty will include members of the departments 
of Radiology, Rheumatology, and Orthopedic Surgery of the Uni- 
versity of Utah Medical Center as well as guest faculty. The course 
will be devoted to a clinically oriented discussion of common 
problems and current techniques in skeletal radiology and will 
include a film reading session the evening of January 23. Registra- 
tion fee is $225 and the course is acceptable for AMA Category | 
credit. Additional information can be obtained from Martin |. 
Gelman, Department of Radiology, 10402, University of Utah 
Medical Center, Salt Lake City, Utah 84132. 


Diagnostic Radiology Course 


New York University Postgraduate Medical School will offer a 
course in general diagnostic radiology, October 18—22, 1976, at 
the Biltmore Hotel in New York City. Topics will include a survev of 
all diagnostic radiology subspecialties as well as a discussion of 
computed tomography and its application to the trunk and head. 
The course is designed as a refresher for the practicing radiologist 
and to help prepare the candidate for boards in radiology. The 
course will be conducted by guest faculty as well as members of 
the New York University School of Medicine Department of Radi- 
ology faculty. Tuition is $275 and payable in advance. Fee for 
residents and fellows in approved training programs is $175, and 
there is a fee reduction for former NYU residents. The course meets 
criteria for 30 hours AMA Category | credit. For applications and a 
detailed brochure contact : Office of the Associate Dean, New York 
University Post- Graduate Medical School, 550 First Avenue, New 
York City 10016; or phone (212) 679—3200, extension 4037. 


Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- Sal IX 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate sacs ce contas: 
visualization. sodium acetrizoate 0.53 g and 
polyvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 
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Elscint: the human side 
of imaging technology. 
Because there's more 
to imaging than 
hardware. 


Elscint, a worldwide leader in imaging 
technology, seeks the human solution 
to techno-medical problems. First to 
recognize the importance of short 
deadtime in high-countrate gamma 
cameras, Elscint perfected and 
marketed such systems earlier than 
any other company. Another first 

by Elscint, digital color and digital 
gray-scale imaging, has opened new 
horizons in nuclear diagnoses. 








Latest on the list of Elscint firsts 
is the Scanex* Computerized 
Tcmographic Whole Body 
Scanner. Scanex is the only 
scanner designed to reduce 
the number of tomographic 
slices required for a 
diagnosis. It is also able to 
generate its uniquely lucid 
images with a lower 

radiation dose, and 

higher patient throughput, 
than any other scanner. 


This high level of developmental 
output is maintained by a dynamic 
team of some 100 engineers and 
scientists who share a deep 
interest in imaging technology. 

At Elscint, they are free to work CUM dE ži] | Ate 
exclusively within this field. The "Cu oa | NT T 
liberty to create allows them to take ! : | nins 
pride in generating many innovative 
designs, and in implementing these 
advances into reliable, human- 
engineered instruments. 


In America, throughout Europe and in 
Israel, Elscint has the facilities and 
people to best serve the medical 
profession. Because Elscint believes 
there's more to medical technology 
than hardware. Elscint believes in 
people. For details, write, indicating 
your area of major interest to: 


*Patents applied for 


elscint inc. 


138-160 Johnson Avenue, Hackensack, N.J. 07602 _ 
Telenhane: (201) 487-5885 i 
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Your 
knowledge... 
the film of your 
choice and... 
HUNT X-RAY 


CHEMISTRY 
for maximum 


information in 
automatic 
film processing 


With broad years of experience in radiology. 
you recognize the importance of achieving 
more readable films. 

Hunt Chemistry will increase the diagnostic 
value of any film you process. Hunt formulas 
maximize informational content, producing the 
full range of densities inherent in the films. 

For medium to long scale contrast, Hunt 
Universal 90 Developer & Replenisher offers 
optimum results. If high contrast characteristics 
are desired, use Hunt Type 2 Premium 90/90 
Developer & Replenisher. 

Hunt chemical processing systems are 
respected for their consistent high quality. 

These concentrates come to your X-ray 
department full-strength and in "factory-fresh" 
containers. 

Because Hunt markets 
its products on a direct 
basis, you can save up to 
33% over other major 
chemical manufacturers 
systems. 

For more information, 
Photographic Industry Group call Hunt today. 


Philip A. Hunt Chemical Corporation, Palisades Park, N.J. 07650 
Philip A. Hunt Company (Canada) Ltd., Toronto 
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CURIX 


DEVAR POLYESTER BASE 


8 x 10 inches 
20,3 x 25,4 cm 


100i Brice 
DONE — 
RONEX- 4 mevicar x-RAY FILM 125... 


Darij 568 436 805 | FEBIÉ 00064 
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20 U.S. Gallon Size 
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DEVELOPER & REPLENISHER 


20 U.S. Gallon Size 


PHILIP A. HUNT CHEMICAL CORPORATION 
Palisades Park, New Jersey 07650 * Made in U.S.A. 





Skeletal Scintigrapn 


With the advent of the bone-seek- Like ?"Technetium polyphosphate 
ing complexes of ”™Technetium has or diphosphonate, *"Technetium 
come a revolution in the early iden- pyrophosphate has an affinity for 
tification of innumerable osteoartic- increased vascularity, altered ex- 
ular conditions. Because the tech- change processes, and new bone 
nic is nonspecific, the clinical or new collagen in the skeleton 
history is of paramount importance. which can render bone scans posi- 

The following bone scans were tive days, weeks, even months be- 
obtained using intravenous *"Tech- fore related roentgenograms demon- 
netium pyrophosphate ("Tc PyP). strate the same abnormality. 


Healthy young adult (18 years) dem- 
onstrates the normal affinity of **" Tc PyP 
for growth areas in the axial skeleton and 


ends of long bones. Numerous fractures of ribs (a) and sternum 


(b) following aggressive treatment for car- 
diac arrest. Site of intravenous injection (c) 
and collection of radionuclide in the bladder 
(d) are obvious. 


Nuclear images and caption material from the Division 
of Nuclear Medicine, Department of Radiology, the 
School of Medicine, University of Miami, Miami, Florida. 
Reprints of this and subsequent reports available upon 
request. Please write Eastman Kodak Company, Dept. 
740B, Radiography Markets Division, Rochester, New 
York 14650. (M3-304) 





JL T- r-11- Aj 
Carcinoma. This patient's 
routine skeletal roentgen 
study was normal. The 
arrows reveal metastatic 
foci demonstrated by 
“"Tc PyP the day the 
patient was examined 
roentgenographically. 
Note the hydronephrotic 
kidney (a) and the plastic 
container of urine (b) 
draining the bladder. 


Metastatic Breast Cancer. 
Metastatic disease in the 
axial skeleton had been 
demonstrated roentgen- 
ographically. It remained 
for the scintigraphic 
study the following day 
to demonstrate metas- 
tases (arrows) in the ribs 
and pelvis. 


Paget’s Disease. Routine roentgen studies demonstrated 
the involvement of the skull and axial skeleton. What was 
not appreciated, until the rectilinear whole body “"Tc PyP 
scans were obtained, were the massive changes in the 
femur and pelvis (arrows). Despite the ""Tc PyP evidence 
of Paget's disease in the feet (arrows), no changes were 
demonstrated roentgenographically 


Whether you're recording 

ple, single, or dynamic nuclear im 
Kodak offers a family of transpar 
films that is compatible with what 
equipment can do now—or ca 
adapted to do. Kodak transpar 
films offer high image quality, Id 
ity, and economy. They're fac 
sistant, curl-resistant, and ea 
store. 

Because time is just as impc 
the Kodak RP X-Omat proce 
model M7A, can provide reac 

> read images in 2⁄2 minutes. 
I Kodak technical sales represen 
| can bring you up to date on K 
| films for nuclear medicine, autot 
T processors, and chemicals. Or com 
F your dealer in Kodak medical pro 





From start to finish, 
Fleet systematize 


For cleaner colons, clearer x-rays, and fewer retak 








Day Before Exam Day Before Exam Day Before Exam 





For preparation, For the examina! 
Fleet Barium Enema œ» Available in two con- tion of Cancer of the Fleet Barobag offer 
Prep Kits assure venient forms with Colon. greater visibility be- 
thorough, reliable suppository or enema eœ» With easy-to-follow cause it contains 
colon cleansing by as final step. instructions. Ultrasperse* with a 
utilizing a combination »« Offering an effective  « With 3 convenient time combination of bari 
of diet, hydration, and and balanced method schedules to fit better sulfate USP (98%) : 
evacuation. of prepping. into your schedule and selected suspensin 
* Meeting all criteriafor your patient's routine. and dispersing age 
colon preparation as (276) for "instantize 
recommended by the mixability. 
American College of e With excellent susp 
Radiology Ad Hoc sion stability—up to 
Committee on Detec- hours. 


e With rapid, free-flo 
emptying. 





proof with screw 
ires for conven- 
angled spout 

for easier filling 
andling. 

able with either 12 
oz. Ultrasperse* 
1m sulfate USP). 
available with 

tion catheter. 


2!h Fluid Ounces (=) 


For aftercare, 

Fleet Phospho-Soda is 
gentle and most effec- 
tive for cleansing the 
colon of barium and for 
preventing fecal 
impaction. 

* Works in an hour or 
overnight, according to 
dosage, for conven- 
ience and flexibility 
in scheduling. 

* Usually produces 
soft, formed stool with 


no unusual side effects. 


* Promotes natural 
peristalsis to assure 
thorough action. 


barium enema exams. It in- 
cludes Fleet* Barium Enema 
Prep Kits for colon preparation, 
Fleet* Barobag for the actual 





* Buffered for gentleness. 
* Easy-to-take. 
* Safe for use by patients 


of all ages, as indicated. 


In the final note to 
Detection of Colon 
Lesions by the Amer- 
ican College of Radiol- 
ogy Ad Hoc Committee 
on Detection of Cancer 
of the Colon, R. E. Miller 
states: "Almost every 
recommendation made 
is part of urging quality 
controi by the radiol- 
ogist in all aspects of 
his colon examination." 





iarium enema exams... 


Fleet presents a unique 
2-part system of products 
can help you give quality 


barium enema examination, 
and Fleet" Phospho.-Soda 
for aftercare. 


Fleet's new system of 
products will answer 
almost every need 
you'll encounter in 
barium enema ex- 
aminations—from start 
to finish. 


In barium enema 
exams, quality controls 
results. And Fleet 
controls quality. 


Fleet C.B. FLEET CO., INC. 


vocals | Lynchburg, Va. 24505 
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AQGFA-GEVAERT 


CURIX RP-1 
Makes Other 


General OSe 


Films Obsolete! 
Why? 


Because CURIX RP-1 is a truly superior film, designed for all general 
purpose and special procedure techniques. 

Through experience, discerning Agfa-Gevaert users are discovering 
that CURIX RP-1 has the exposure range and essential characteristics of 
a variety of film emulsions, and with the snap and brilliance essential to 
maximum image integrity. 

The economies are obvious! 

CURIX RP-1 is the result of advanced technological research and 
development, another reason why Agfa-Gevaert is recoanized as the world's 
leader in sophisticated imaging technology. 

See for yourself...the world's most versatile x-ray film emulsion, at a 
price that you'll find hard to match... CURIX RP-1. Contact your local Low 
X-Ray representative today for a demonstration. 


AGFA-GEVAERT 
CURIX 





Distributed by: 





A division of IPCO Hospital Supply Corporation 
1025 Westchester Avenue, White Plains, N.Y. 10604 
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our film transport system to make _ 
6 exposures per second practical, 


and sharpening resolution 
to produce the very clearest 
possible image in angiograms, 


there's still one thing 
today’s Schonander AOT-R 
wont do for you... 





It would seem that a good 
high speed cut sheet film changer 
is doing its job when it produces 
clear diagnostic information. 

But to Schonander, a film 
changer isn't doing its job unless 
it's doing its job for you...con- 
stantly and without interruption. 

So, the AOT-R cut sheet film 
changer is built to be reliable. 

Not just because you can 
count on its exclusive pressure 
plates to give you angiograms 
with superb image quality. Or a 
film transport system that operates 
perfectly at all exposure rates, in- 
cluding 6 exposures per second. 

Or even because of AOT-R 


Stop working. 


conveniences like a loading mag- 
azine and receiving cassette on 
the same side of the changer. Or 
the fact that it’s economical, and 
doesn't waste film. 

All things people working with 
our cut sheet film changers have 
come 1o rely on and expect from 
an innovative, research -oriented 
company that helped pioneer 
rapid serial angiography. 

When it comes right down to 
the bottom line, radiologists who 
wanted a good film changer, 
wanted the AOT. Not just because 
of the name behind it. Or because 
over 12,000 AOT's have been in- 
stalled over the last 25 years: Or 





because the AOT-R does wha 
required. 

But simply, because it worl 
For more information, write or c 
Elema-Schonander, Inc., 699 Live 
Boulevard, Elk Grove Village, IL. 600( 
(312) 593-6770. Or contact your loc 
x-ray equipment distributor. 
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elema-schonander 


When a better idea 
in film changers comes alon 
it will come from us. 
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CGR’s new Senographe FX is third improved fine focus, water cooled 
generation. Designed with advanced tube provides a 25% power increase. 
features to meet the continuing These added features 
needs of mammography. make the Senographe FX 
Now you can easily switch from film especially effective with 
mammography to various low dose film/ 
xeroradiography using screen combinations. 
one fully integrated The generator offers 
X-ray system. new simplified "slide rule" 
A versatile new film setting of kV, mAs and 
holder accepts various phototimer density. Controls 
film sizes and contains a and filters (molybdenum 
built-in three position and aluminum) are inter- 
phototimer pick-up locked for film or xero 
chamber. Convenient film examinations. Electronic 
markers are also built-in. The timing assures high 
holder retracts to facilitate accuracy in exposure. 
recumbent lateral examina- The system is completely 
tions and permit substitution integrated with x-ray 
of the xeroradiography tube, film holder, generator, 
cassette holder. A 0? to 20? controls, automatic 
angulation feature of the film exposure control (phototiming) 


ibn rns 






holder permits full visualization of and a self-contained closed-loop 
posterior breast tissue and chest wall. water cooling system. 

The Senographe FX's new long You simply plug it in. Call or write 
cones (SID up to 660 mm) reduce rad your CGR representative for more 
dosage while improving detail. An details. 


CGR MEDICAL CORPORATION 
2519 Wilkens Avenue 

Baltimore, Maryland 21223 

(304) 233-2300 


CGR CANADA LTEE-LTD. 
500 Boulevard de l'Aéroparc 
Lachute, Québec, Canada 
(514) 562-8806 












The Fleischner Society 


a multidisciplinary international organization 
devoted to the study of the chest 


announces its 7th annual 


Symposium on Diseases of the Chest 


to be held at the 
AMERICANA OF BAL HARBOUR 
Miami Beach, Florida 
February 27th to March 2nd, 1977 


The content of the symposium, which will have a 


major radiological orientation, will be divided about 
equally into lectures and a selection of refresher 
courses. Registrants also may enroll for small group 
sessions with individual faculty members at lunch. 
Commercial and scientific exhibits will also be 
course innovations this year. 
Approved for 20 hours Category 1 Credit 

AAA Physician's Recognition Award 

Fee $225. Resident or Fellow $150 
Make checks payable to — 

THE FLEISCHNER SOCIETY 

c/o Mrs. Lucy Kelley 

Department of Radiology 

Jackson Memorial Hospital 

Miami, Florida 33154 





The Childrens Hospital of Los Angeles 
and the 
University of Southern California 
School of Medicine, Postgraduate Division 


is preparing a course entitled 


"Radiological Approach to Pediatric Problems" 
to be held 
March 27 through 31, 1977 


at the Boneadventure Hotel in 
Los Angeles, California 


The course is designed to present the radiological 
approach to pediatric problems occurring in the vari- 
ous organ systems of infants and children. This will 
include the most advantageous radiological studies 
and the results of these procedures in establishing 
the diagnosis of the condition. The course will stress 
aspects which would be of value to the practicing 
radiologist and pediatrician. Newer modalities for 
radiological diagnosis in pediatrics will be included. 


Joining the Childrens Hospital staff and USC faculty 
in presenting this course will be the following guest 
speakers: John Caffey, M.D., Maria A. Capitanio, M.D., 
Virgil R. Condon, M.D., John P. Dorst, M.D., Bertram 
R. Girdany, M.D., George A. Leopold, M.D., William 
J. McSweeney, M.D., Frederic N. Silverman, M.D. and 
Milton L. Wagner, M.D. 


For further information: 


Associate Dean, USC School of Medicine 
Postgraduate Division 

2025 Zonal Avenue, Los Angeles, Calif. 90033 
Telephone (213) 226-2051 
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Reference, 
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Fit any ar 
Viewer or Projector 


ACTIVE SERIES 


| 
| 
O 1 STUDIES OF THE COLON 50 slides $20.00 | 
by E. L. Jenkinson, M.D. 
O 1-2A RADIOLOGICAL COLON EXAMINATION AC- | 
CORDING TO DOUBLE-CONTRAST METHOD (Part i 
1) 44 slides $22.00 
O 1-2B RADIOLOGICAL COLON EXAMINATION AC- | 
CORDING TO DOUBLE-CONTRAST METHOD (Part 
2) 45 slides $22.00 | 
by Jakob Altaras, M.D. i 
O 2-1 ANGIOCARDIOGRAPHY IN CONGENITAL HEART 
DISEASE 50 slides $20.00 i 
by Charles T. Dotter, M.D. | 
O 2-6A ROENTGEN CARDIOLOGY OF ADULTS (Part 
1) 47 slides $20.00 j 
O 2-6B ROENTGEN CARDIOLOGY OF ADULTS (Part 
2) 51 slides $20.00 | 
by William T. Meszaros, M.D. | 
t] 3-1A NORMAL SKULL & CONGENITAL DISEASES OF 
SKULL OF INFANTS & CHILDREN & TRAUMATIC | 
DISORDERS OF THE SKULL (Part 1) 50 slides 
$20.00 l 
O 3-1B NORMAL SKULL & CONGENITAL DISEASES OF 
SKULL OF INFANTS & CHILDREN & TRAUMATIC 
DISORDERS OF THE SKULL (Part 2) 50 slides | 
$20.00 
by John W. Hope, M.D. 
O 3-9A PEDIATRIC CYSTO-UROGRAPHY 48 slides $20.00 i 
by Donald H. Altman, M.D. 
4 MYELOGRAPHY 50 slides $20.00 | 
from Radiological Serv. of Neur. Inst. N.Y. | 
O 5PULMONARY INFECTIONS 51 slides $20.00 
by E. L. Jenkinson, M.D. i 
O 5-5 SOME FUNDAMENTALS IN CHEST ROENTGEN 
INTERPRETATION 51 slides $20.00 f 
by Benjamin Felson, M.D. j 
O 6-4A BONE TUMORS (Part 1) 53 slides $22.00 
O 6-4B BONE TUMORS (Part2) 53 slides $22.00 i 
from Temple Univ. Med. Center 
O 81A INTRACRANIAL CALCIFICATIONS (Part 1) 51 | 
slides $20.00 i 
O 8-1B INTRACRANIAL CALCIFICATIONS (Part2) 52 
slides $20.00 | 
by Philip J. Hodes, M.D. 
O 8-6A SOME APPLICATIONS OF BRAIN SCANNING AND | 
ANGIOGRAPHY 71 slides $26.00 i 
by William V. Mollihan, M.D. 
O 10-1 RHEUMATOID ARTHRITIS-GOUT 49 slides $20.00 i 
by Henry K. Taylor, M.D. | 
O 13-14 SINUSES AND MASTOIDS 58 slides $24.00 
by John H. Gilmore, M.D. | 
| 
| 
| 
| 
i 
{ 
l 
[ 


CHECK OFF SERIES DESIRED. 

CLIP AND SEND WITH YOUR CHECK. 
SATISFACTION GUARANTEED 

OR Y OUR MONEY REFUNDED. 


C] ORDER DIRECT or ask for Catalog B 


MEDICAL FILM SLIDE DIVISION 


Micro X-Ray Recorder, Inc. 
3755 West Lawrence 
Chicago, Ill. 60625 Telephone 312/478-8560 
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arian Whole-Body 
CT Scanner 








varian 


Varian Delivers 
The Future In CT Imaging 





A flexible farsighted concept 


Varian’s Whole-Body CT Scanner is engineered for tomorrow's state 
of the art in CT scanning — built to anticipate the future in this rapidly 


expanding technology. 





Three major elements of the Varian CT Scanner — continuous, non-stop 
gantry rotation; multi-task, real time computer system; and extra large patient 
aperture — project the Varian scanner far beyond the dimensions of current 
CT scanning. Today’s Varian Whole-Body CT Scanner, a six second, fan 
beam, multi-detector system, is at the forefront of CT imaging. The Varian 
scanner will be as current tomorrow as it is today — incorporating vital 
technical advances to remain at the frontier of computed tomography. 


Rapid Scan Design: 
today, 6 seconds. 


Six-second scans that deliver im- 
ages of the highest resolution are 
already a reality with the Varian CT 
Scanner. The continuous, non-stop 
360° gantry rotation provided by 
the Varian system minimizes me- 


chanical restrictions onscan speed. 





Patient with metastatic hepatic tu- 
mor with anterior displacement of 
the gallbladder by the mass (arrow). 


Fan Beam Geometry: 
the logical approach. 


Varian achieves superior image 
resolution by employing fan beam 
geometry, the CT scanning tech- 
nique of the future. X-rays, emitted 
in a narrow 7.5 mm fan beam are 
collected by a linear array of 301 


Xenon-Krypton detectors. The 
large 34° beam divergence pro- 
duces a 47-cm diameter scan field. 
The entire examination cross-sec- 
tion is in the beam throughout the 
360° rotation. 


Slip Ring: continuous 
gantry rotation. 


The unique Varian-developed slip 
ring design allows a simple, con- 
tinuous rotation of the gantry in 
one direction for single or multiple- 
rotation examinations. The X-ray 
tube is activated only during a 
scanning sequence, and scanning 
modes can be selected to give the 
optimum balance between dose 
level and image quality. 





Metallic surgical clips in the mesen- 
tery left at staging laparotomy in a 
patient with Hodgkin’s disease. Note 
the absence of streak artifact. 





T-tube in the common bile duct in 
a dyspneic patient unable to hold 
her breath for longer than 12 sec- 
onds. Note the celiac artery, hepatic 
artery and its branches. 


Customized Scanning: 
the answer to clinical 
flexibility. 

Particular clinical situations de: 
mand different data collection pro- 
cedures and different image pre- 
sentations. The Varian CT Scanne 
with its powerfub multi-task, rea 
time computer system provide: 
customized variation of the follow. 
ing functions: reconstruction anc 
display matrix dimensions; pixe 
size; dose level; density resolution 
reconstruction algorithm param 
eters; reconstruction time; fielc 
size; and image storage format 
This lets the operator or viewe 





adjust the system to achieve the 
best displays for a variety of clini- 
cal situations. 


Reconstruction-Display Matrix 
Dimensions — The operating and 
viewing consoles offer the operator 
a choice of an 80 X 80 “Quick 
Look” localizing scan, a 160 X 160, 
or 256 X 256 image format. 


Field Size — Push-button selection 
of a 10 cm X 10 cm, 20 cm X 20 
cm, 30 cm X 30 cm, and 40 cm X 
40 cm field size — or continuous 
variation from O X Oto 47 cm X 
47 cm is provided at the operating 
and viewing consoles. 


Multiple Rotation Examinations — 
360°, 360 projection; 720°, 720 
projection; 1080°, 1080 projection 
scanning mode selection is avail- 
able atthe operating console. Phys- 
iological gating is also available. 


Algorithm Parameters — The view- 
ing console allows variation of re- 


construction algorithm parameters 
to optimize spatial resolution or 
density resolution in specific cases. 


90 cm (36") Aperture: 
fast, accurate set-ups. 


The big 90 cm patient aperture 
provides set-up flexibility for the 
largest patients. Angulation of the 
scan plane is accomplished by 
tiling the couch-top within this 
large opening. A low power laser 
alignment system and computer 
controlled couch optimize patient 
positioning. 


Data Processing: 
ample computer power 
for tomorrow's needs. 


The Varian V-76 computer system 
has been chosen for its size, speed 
and reserve capacity. The central 
processor offers a 64K 16 bit semi- 
conductor memory. A 46.7 million 
word capacity multiplatter disc pro- 


vides storage for hundreds of im- 
ages. Independent image memor- 
ies permit the machine operator to 
view an image of the patient under 
examination while the physician 
reviews previous images at a 
separate console. 





Normal CT scan at the level of the 
interpeduncular fossa. The suprasel- 
lar cistern, midbrain, optic chiasm, 
interhemispheric fissure, and insular 
cistern are well shown. 


The Varian Commitment -A Promise For The Future 


Varian's Whole-Body CT Scanners make full use of 
the high technology skills that have become a Varian 
trademark. X-ray tube, detector array, computer, and 
rotating gantry — all are Varian developed and manu- 
factured. This single-source concept guards against 
obsolescence while placing the emphasis where it 
belongs . .. on modularity and system reliability. 


Varian Associates is a diversified, multi-national cor- 
poration which blends many disciplines including 
physics, applied mathematics, computer science, and 
electromechanical design. 


Our scientists and engineers have, over the past fif- 
teen years, built a reputation for continuous innovation 
in medical instrumentation. Emphasis has been strong 
on complex electromechanical systems like the 
Clinac® medical linear accelerators — widely used for 
radiation therapy. In CT scanning, as in medical linear 
accelerators, real time ultrasonic scanning and nu- 
clear medicine data processing, Varian s commitment 
is to ongoing excellence — assuring the medical pro- 
fession of sophisticated, dependable and versatile 
equipment both today and tomorrow. 





Patient with obstructive jaundice 
with a dilated common bile duct 
(arrow) without peripheral intrahe- 
patic ductal enlargement, confirmed 
by operative cholangiogram. 





Varian Whole-Body 





CT Scanner Specifications 


Scan time: 6 seconds for complete 360° scan. 


Multiple rotation scanning modes: 360° - 360 
projection, 7209 - 720 projection, and 10809 - 
1080 projection modes are available to vary 
resolution. Physiological gating is a standard 
feature. 


Reconstruction — display matrix dimensions: 
80 X 80 pixel ("Quick Look" localizing image), 
160 X 160 pixel and 256 X 256 pixel display. 


Field size: push button selection at 10 cm X 
10 cm, 20 cm X 20 cm, 30 cm X 30 cm, and 
40 cm X 40 cm; also continuously variable from 
0 X 0 to 47 cm X 47 cm. 


Reconstruction time: 120 seconds nominal for 
a 256 X 256 display, 20 seconds nominal for 
80 X 80 localizing image. 





Data acquisition matrix: 108,000 elements, 
360? - 360 projection mode. 


Fan beam dimensions: 34° sector, 7.5 mm 
thickness. 


! Let us send you our free publication, Questions to Ask | 


| About Whole-Body CT Scanners. When you know the | 
| right questions to ask, your buying decision can be | 
| made with lasting confidence. | 


| 
| 
| 
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Please send me your “Questions” publication. | 


—] Please contact me for an appointment. | 





Telephone Ex. . 








Enlarged para-aortic lymph nodes 
filled with contrast following a 
lymphangiogram in a patient with 
lymphoma. 


Name 


Hospital / Clinic 


Position 





Mailing Address 

















Aperture size: patient positioning inside a 90 cm 
diameter circle. Data acquisition occurs in a 
47 cm diameter circle. 


Fully motorized patient couch: minimum angu- 
lation range from 20° above the horizontal to 
15° below, 120 cm (47 inches) horizontal tra- 
verse, minimum height above floor 66 cm (26 


inches), maximum height above floor 122 cm 
(48 inches). 


X-ray tube: Varian Eimac rotating anode, oil 
cooled X-ray tube. Variable kvp (70-150) and 
ma (0-600). 


Spatial resolution: 1.7mm nominal for 360° - 
360 projection mode (full width, half maximum 
using a stainless steel wire of negligible thick- 
ness in a 20 cm diameter water phantom). 





Density resolution: better than +0.5% relative 
to water in a 20 cm water phantom in the 360° - 
360 projection mode. 


Detector design: linear array of 301 Xenon- 
Krypton gas filled ionization chambers. 


Computer system: Varian V-76 central processor 
with 64K of 660 nsec, 16 bit random access 
semiconductor memory. 


Disc memory: high speed multi-platter rotating 
disc memory — 46.7 million 16 bit words. Storage 
capacity 200 sets of images and data. 


Accessories: 9-Track industry compatible mag- 
netic tape unit, line printer, photographic hard 
copy camera system. 


High voltage power supply: pulsed dc mode 
with variable kvp, ma and pulse width. 


*Specifications subject to change without notice. 





varian 


Varian Radiation Division 
611 Hansen Way, Palo Alto, CA 94303 
Tel: 415-493-4000 


In R/F systems, 


consider the finest 
remote possibility: 








Philips remote controlled 90°/90° universal system for 
routine diagnostics. ..with facilities for many other 
applications 


Philips offers a complete range of R/F systems. But remote 
control may well be your best choice. First consider the 
basic reasons: 


you work in a relaxed, non-radiation area—less fatiguing, 
less demanding and more efficient 

less radiation to you and your staff 

improved efficiency increases the number of patient 
examinations you can perform 

the control area can also serve as a conference area for 
referring or resident physicians. 


But Philips Diagnost 100 offers more. So much more that it 
is the one "remote" possibility really worth looking into. 





Diagnostic Excellence: Philips’ imaging 
provides consistently outstanding diag- 
nostic results. Excellent visibility, resolu- 
tion and contrast retention over a large 
range of patient sizes is a distinct advan- 
tage of the 100 . . . and the entire Philips’ 
R/F line. 


Philips’ modular generators add more 
valuable benefits to a remote control in- 
stallation: automatic exposure control, 
Anatomically Programmed Radiography 
(APR), isowatt loading for full utilization 
(and minimum waste) of generator power, 
and modular design. 


Flexibility: The 100's X-ray tube mount- 
ing permits maximum use of existing depart- 
ment film changers for special procedures 
at the head end of the table, as well as 

for stretcher work. The tubestand is 

easily adjusted for wall bucky work. 


Results: Our users provide the evidence 
you'll want. For example, one prominent 
institution equipped with two back-to-back 
Diagnost 100 rooms, two Philips' modular 
generators, and one control station, 
examines an average of 40 patients per 
morning, using the systems for radiog- 
raphy and tomography in the afternoon. 
Over 10,000 examinations were per- 
formed in 1975! 


HE 90°/90° THE 90°/90° 
WAUNIVERSAL SYSTEM PEDIATRIC SYSTEM 


poe 


The ergonomic answer to general diagnos- The pediatric version of Philips’ universal 
ics, Philips’ 907/90? offers efficient, non- 90°/90° system, this unit features a perma- 
gatiguing operation, thanks to logically nently mounted footstand into which a 
arranged controls that adapt the system lightweight C-arm is inserted. 
#0 your technique—not vice versa. The C-arm accepts a comfortable, secure 
Every film is of the highest image quality. cradle containing the infant. Pre-exam 
And you have a choice of three extensively preparation may be done in the cradle. 
symm utomated serial changers (plus Anatomi- Cradle and C-arm are simply removed for 


zally Programmed Radiography with a examination of larger children. 
hilips’ modular generator). One changer 


Wncludes an automatic film supply system ASK FOR 
wumwithout cassettes. PH IN P S 


MASK FOR DIAGNOST 73-P 
PHILIPS 


JIAGNOST 73 


"or additional information, contact your 
Philips representative. Or, call or write: 


>HILIPS MEDICAL SYSTEMS, INC. 


710) d a ‘ MOM S Chaltan £^ eue Q 40 4 


THE 90°/15° 
SYSTEM 


A 907/15? tilting table with the identical 
imaging capabilities found on 90°/90° 
systems. 

The spot film device supports a 6” image 
intensifier with 70mm or 100mm rapid 
sequence camera (or a 9/5” 1.1.) with T.V. 4 
all without the encumbrances of an exter- 
nal suspension system. 

Rugged, reliable and automated for full 
efficiency and optimum results, the 90°/15 
performs beautifully under the most exac 
ing conditions. 


ASK FOR 
PHILIPS 
DIAGNOST 1500 





CHARLES C THOMAS + PUBLISHER 


UROLOGICAL RADIOLOGY OF THE ADULT 
MALE LOWER URINARY TRACT: Anatomy, 
Physiology, Pathology and Sequelae, Diagnosis 
and Management by R. W. McCallum and V. 
Colapinto, both of St. Michael's Hospital, 
Toronto, Ontario, Canada. This comprehensive, 
well-organized monograph of the adult male 
lower urinary tract stresses radiological diag- 
nostic procedures and relates detailed descrip- 
tions of the anatomy, physiology, etiology and 
pathology of the bladder, prostate and urethra. 
Pertinent literature is reviewed in detail with over 
330 references and over 250 original radiographs 
and illustrations. '76, 377 pp. (6 3/4 x 9 3/4), 
248 il., 2 tables, $35.50 


NON-INVASIVE METHODS IN CARDIOLOGY 
edited by Samuel Zoneraich, State Univ. of New 
York, Stony Brook. (25 Contributors) In empha- 
sizing bedside cardiology, this text presents a 
comprehensive and up-to-date review of the basic 
concepts, physiologic correlates, necessary equip- 
ment and practical interpretation of non-invasive 
techniques. Topics include phonocardiography, 
systolic time intervals, nuclear cardiology, con- 
genital heart disease, echocardiography and a 
self-assessment test. Containing many photo- 
graphs, tracings, illustrations and a bibliography, 
this volume will interest the practicing physician- 
internist and cardiologist, medical student, intern 
and resident. '75, 596 pp. (6 3/4 x 9 3/4), 396 
iL, 18 tables, $35.50 


ARTHROGRAPHY OF THE SHOULDER: The 
Diagnosis and Measurement of the Lesions Visu- 
alized by Julius S. Neviaser, George Washington 
Univ., Washington, D. C. Normal arthrograms are 
illustrated in this text, anatomical variations of a 
normal shoulder joint are described, and frequent 
and unusual lesions are discussed. Individual 
chapters cover adhesive capsulitis, ruptures of the 
rotator cuff, ruptures following a dislocation or 
fracture, chronic and frequently misunderstood 
ruptures, lesions of the biceps tendon, shoulder 
dislocation, pathologic anatomy of old unre- 
duced dislocations, the "stripping operation,” 
and' changes in the joint which cause limitation 
of motion. '75, 288 pp., 265 il., $22.50 


ANATOMICO-ROENTGENOGRAPHIC STUD- 
IES OF THE SPINE (3rd Ptg.) by Lee A. Hadley, 
Syracuse Memorial Hospital, Syracuse, New 
York. Over 900 roentgenographic images are 
coordinated with actual anatomical conditions in 
this atlas. Of particular interest are the longitu- 
dinal follow-up studies of patients showing the 
anatomical effect incidental to trauma and resul- 
tant changes thereto which were observable upon 
subsequent examination. The broad scope of 
study is revealed in the contents which includes 
development of the spine, disturbances of devel- 
opment, the cervical spine, vertebral arteries, 
posterior spinal articulations with innervation 
studies, spinal curvatures, infective spondylitis, 
tumors and tumorous conditions. '76, 560 pp. (6 
3/4 x 9 3/4), 644 iL, $19.75 


THE FUNDAMENTALS OF X-RAY AND RA- 
DIUM PHYSICS (Sth Ed., Sth Ptg.) by Joseph 
Selman, Univ. of Texas, Tyler. Most of the 
material in this new, completely revised and 
updated edition has been rewritten to simplify 
and clarify further the important physical con- 
cepts, although the fundamentals have undergone 
relatively little revision. Many of the illustrations 
have also been revised or completely redrawn. 
New sections have been added on solid state 
rectification, newer types of mobile apparatus, 
special tubes for mammography, xeroradiog- 
raphy, and saturable reactor for control of 
filament current. '76, 552 pp., 306 il., 16 tables, 
$13.50 


XERORADIOGRAPHY OF THE BREAST (3rd 
Ptg.) by John N. Wolfe, Hutzel Hospital, Detroit, 
Michigan. Foreword by Wendell G. Scott. A new 
and significant method for early detection of 
breast cancer is presented in this text. The 
mechanics and principles involved in the proce- 
dure are clearly defined. Breast anatomy and the 
normal breast are discussed, providing a thorough 
understanding necessary to achieve the proper 
technique and correct interpretation of the xero- 
mammogram. An up-to-date discussion of benign ' 
conditions, miscellaneous conditions, and malig- 
nancies is presented. 75, 194 pp. (8 1/2 x 11), 
242 il. (92 in color), $23.50 


Orders with remittance sent, on approval, postpaid 





301-327 East Lawrence Avenue œ 


Springfield e Illinois ^ 62717 


The table/spotfilmer of the fu 


is available today. See it 
- Life By UE Je j| [gf laiwiaiiel 





Lower dose fluoroscopy. High kVp double contrast studies 

Rapid sequence cervical esophograms —on spot films. Only one 
table/spotfilmer makes these technics practical. The RFX. Unique in 
concept. In design. In proven performance. 


Discover super-responsive controls that eliminate position guesswork 
Discover fractional second spot-to-spot cassette advance. Discover 

a new standard of spot film image quality. Never before such 
uncompromising results. Never before such versatility. 


Discover RFX. Get behind the controls in the GE Medical Systems 
showroom at RSNA. 


Ge 4L IWR 








ons. inc H606-502 


Visit Booth 2718 at the R.S.N.A. 
meeting in Chicago, Nov. 14-18 


RADIOLOGY OF THE ABDOMEN: 
Anatomic Basis 

By JOSEPH P. WHALEN, M.D., Cornel! 
University Medical College, New York, 
New York. An approach to diagnostic 
radiology based on sectional anatomy, 
this book presents sections in adult 
and pediatric cadavers in horizontal, 
sagittal, and coronal planes. Correlative 
illustrations of computerized body to- 
mograms and ultrasound images are 
shown with selected anatomic sections 
for identification of normal structure. 
About 300 pp. (815 x 11), numerous 
illus., 1976, Ready Now. 


THE SPINE: A Radiological Text 
and Atlas, 4th ed. 

By BERNARD S. EPSTEIN, M.D., Uni- 
versity of Texas Health Science Center 
at San Antonio. Extensively revised, 
this new edition emphasizes correlation 
of diagnosis of various spinal disorders 
with pathological, clinical and radiolog- 
ical aspects. Many sections have been 
completely rewritten and updated. A 
large number of illustrations have been 
added, and several have been replaced. 
This is a well-designed and important 
clinical text. 856 pp. (7 x 10), illus., 
1976, $42.50. 


INTRODUCTORY PHYSICS 

OF NUCLEAR MEDICINE 

By RAMESH CHANDRA, Ph.D., New 
York University Medical School, New 
York, New York. A concise presentation 
of fundamentals of physics necessary 
in understanding nuclear medicine pro- 
cedures. Examples from routine prac- 
tice are given. Discussed are radioac- 
tivity, production of radionuclides and 
radiopharmaceuticals, and interaction 
and detection of radiation. A unique 
feature is a presentation of sensitivity 
and resolution of gamma scanners. 
186 pp., 68 illus., 1976, $12.00. 


LEA & FEBIGER 





LEA & FEBIGER 


FUNDAMENTALS OF 
VASCULAR RADIOLOGY 


By ROBERT |. WHITE, JR., M.D., Johns 
Hopkins University School of Medicine, 
Baltimore, Maryland. Provides in-depth 
description of angiographic and cathe- 
terization technics for vascular radi- 
ology. Discusses indications and con- 
traindications for angiography of a par- 
ticular organ system. Physiological con- 
sequences of contrast media injections 
are discussed. Specialized radiographic 
equipment is described. 151 pp. (7 x 
10), illus., 1976, $13.00. 


ECHOCARDIOGRAPHY, 2nd ed. 


By HARVEY FEIGENBAUM, M.D., In- 
diana University School of Medicine, 
Indianapolis. In this new edition all 
chapters have been updated, with many 
expanded to include much new ma- 
terial. New chapters deal with cardiac 
tumors, prosthetic valves, and the in- 
terventricular septum. Not only are the 
advantages of echocardiography des- 
cribed but also its limitations, pitfalls, 
and points of confusion. About 250 pp. 
(7 x 10), illus., 1976, Ready November. 


M-MODE ECHOCARDIOGRAPHIC 
TECHNIQUES AND PATTERN 
RECOGNITION 


By SONIA CHANG, B.S., Emory Univer- 
sity School of Medicine, Atlanta, 
Georgia. Emphasis is placed on how to 
find and record echocardiographic mo- 
tion, technically satisfactory for inter- 
pretation. Chapters describe manipula- 
tive instrumentation, valvular motion 
and ventricular dimensions and per- 
formance in normal and diseased 
states. Definitive data support the 
echocardiographic interpretations. 160 
pp., 137 illus., paperback, 1976, 
$7.00. 
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In medical electronics, 
every manufacturer aims | 
at one standard of excellence. 
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Our excellence Siemens became a leader in 
medical electronics over a century 
S derived ago by working hand-in-hand with the 
E medical community; we have devoted 
from one stand ard the same attention to detail in the 
" production of our products as medical 
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our own internal components rather 
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quality control and insures 
that materials work in the 
system. Also, each production 
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testing in the factory as well as 
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Siemens customers enjoy 
less downtime, more reliable and 
| reproducible performance, longer 
1 | product life and maximum long- 
7** | term cost-effectiveness. 
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highest standards of excellence. 
Ours and Yours. 
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A New Book! NEURORADIOLOGY A New Book! RADIOTHERAPY IN 
IN INFANTS AND CHILDREN. By MODERN CLINICAL PRACTICE. By 
Derek C. Harwood-Nash, M.B., Ch.B., H.F. Hope-Stone, M.B., B.S., L.R.C.P., 
F.R.C.P. (C); with the assistance of M.R.C.S., F.R.C.R., D.M.R.T.; with 11 


Charles R. Fitz, M.D.; with 3 contribu- 
tors. Unparalleled in scope, this new 
3-volume set promises to become the 


contributors. This new volume exam- 
ines the most recent advances in the 


reference source on pediatric neuro- treatment of malignant disease by ir- 
radiology. Dr. Harwood-Nash provides radiation. Dr. Hope-Stone and 11 con- 
you with in-depth information on nor- tributors (all active consultants in the 
mal anatomy of the skull and spine, field) provide you with detailed infor- 
their abnormal variations, and patho- mation on the principles and procedures 


logical correlations. Various diagnostic 


of radiotherapy. The authors discuss 
approaches and techniques unique to 


methods and degrees of radiation; 


children are stressed — including 
computerized tomography, catheter diagnostic and therapeutic usage; pro- 
angiography, pneumoencephalography, tection of patient and operator; patient 
ete. December, 1976. 3 volumes. Ap- positioning; and more. May, 1976. 368 
prox. 2,112 pp., 3,931 illus. About $215. pp., illustrated. Price, $24.50. 
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Charles M. Boyd, M.D.; with 12 con- 18 contributors. This outstanding new 


book offers you a complete discussion 
of cardiac ultrasound, from basic 
principles to specific applications of 
the latest techniques. Internationally- 


tributors. This new book provides a 
comprehensive introduction to radio- 
immunoassay and radioassay proce- 


dures. It presents detailed information recognized authorities discuss record- 
for the use of commercial kits in ing methods, structure identification, 
radioimmunoassay tests, and covers specific heart valves, chamber and 
the principles underlying their use. great vessel size, pericardial effusion, 
You'll find clear, logical discussions on congenital heart disease, and much 
how and why RIA works, how to per- more! You’ll find precise information 
form procedures and use equipment, on acquisition and interpretation of 
and how to exercise quality control to patient data and on accuracy of 
insure reliable tests. August, 1976. measurement. November, 1975. 322 
168 pp., 53 illus. Price, $11.95. pp., 465 illus. Price, $36.50. 
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Completely automatic, Sakura’s QX-130 delivers perfectly 
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space-saving 49” x 24” x 34” size. Beautifully simple New QX-130. Only from Sakura, partner to the medical 
in design, the unit can be operated by anyone. Daily profession since 1934. For detailed literature, contact you! 
maintenance and inspection is so easy, it can be performed Sakura representative or write: 


even by unskilled personnel. This frees RTs and Radiologists Sakura Medical Corporation 

to spend more time with radiographs, less time with the Radiographic Film and Instrumentation 
processor. And in the event of a malfunction, repairs can be 57 Bushes Lane, Elmwood Park, New Jersey 07¢ 
made quickly without taking the QX-130 apart! (201) 794-0800 


SAKURA 





ET 


T E tes 





~ 





AN 






4 





HEAD SCANNER BODY SCANNER 


SSR Re eRD 
GU BERR ERE E Eee eee oe 








IMAGE PROCESSING 


IMAGE DISPLAY 


SYNTEX BUILDS CT SCANNERS 
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your CT scanning capability with mini- 
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original and timely contributions to the advancement of 
radiologic diagnosis and treatment. Although the content is 
predominantly clinical in origin, laboratory investigations 
are accepted when their relevance to clinical practice Is 
demonstrable. Contributions are reviewed by two outside 
consultants and are accepted on condition that they are 
submitted only to this Journal and that they will not be re- 
printed or translated without consent of the Editor. State- 
ments within an article are the responsibility of the authors 
and not the Journal or its publisher. 

Address all manuscripts and correspondence to the 
Editor, Dr. Melvin M. Figley, 403 Pacific National Bank 
Building, 4545 15th Avenue N.E., Seattle, Washington 
98105. 
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Manuscripts should be typed double-spaced throughout, 
including references, tables, and footnotes. Tables, foot- 
notes, and figure legends should be on separate sheets, and 
a separate title page should be provided. In addition to the 
original typewritten copy, a duplicate copy complete with 
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vide adequate background and present fairly any opposing 
evidence and concepts. Accuracy of reference data is the 
responsibility of the author. 

Legends. Legends should be brief but should provide 
sufficient description to interpret the figure. 


Special Communications 


Case Reports. Concise case reports are accepted if they 
present unusual experiences that are medically important 
and educational. Clarity and brevity are essential. 

Technical notes. Brief descriptions of new techniques or 
significant modifications of older ones which are directly 
applicable to clinical practice will be accepted. 

Letters to the Editor. Letters should be limited to between 
250 and 500 words. Criticism of published articles should 
be objective and constructive. Letters may also discuss 
matters of general interest to radiologists. 


Proofs and Reprints 


Galley proofs will be sent for correction of errors. The 
corrected proof, copy-edited manuscript, and the reprint 
order should be returned directly to the Editor. If the author 
fails to return proof by the date specified, it may be neces- 
sary to publish without the author's approval.: 





Excellent visualization in intravenous pyelogram 18 hours after administration of 22 oz. X-PREP Liquid for 
preradicgraphic bowel cleansing. (In the files of the Medical Department of The Purdue Frederick Company.) 


To prep the bowel for intravenous pyelograph 


X-PREP Li 


(standardized extract of senna fruit 





quid 


l One step « One dose « One bottle 


L] X-PREP Liquid is designed 
specifically for preradiographic 


bowel cleansing — without enemas, 


suppositories or overhydration. 


O A single 217 oz. oral dose is 


occur with castor oil). 


usually all that is required. No 
residual oil droplets (such as may 


Gray Pharmaceutical Co., Affiliate 


The Purdue Frederick Company 


© COPYRIGHT 1975, GRAY PHARMACEUTICAL CO./ NORWALK, CONN. 06856 


A7901 


150875 


O Pleasant taste meets with high 
patient acceptance. Ease of 
administration is appreciated by 
the patient and nursing staff. 
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An unmatched performance record makes the EMI-Scanner 


The fully 


EMI Medical now offers two computerized tomo- 
graphic systems based on thoroughly proven EMI 


technology. For scanning both the 
head and body, there is the EMI- 
Scanner CT5005 Advanced General 
Diagnostic C.T. System. In recogni- 
tion of the specialized requirements 
of neuroradiological studies, EMI 
Medical also offers the EMI-Scanner 
CT1010 Advanced Neuro C.T. Sys- 
tem, designed specifically for insti- 
tutions whose neurological and 
neurosurgical case-loads warrant a 
computerized tomographic system 








roven 








First in CT 
system 
engineering 


ystem 


dedicated solely to scanning of the head and upper 
spinal column. The CT1010 allows high patient 


throughput and increased clinical 
flexibility within a significantly more 
economical system. Obviously, the 
final test of any CT system is the 
quantity and quality of the diagnostic 
information it provides. The EMI- 
Scanner has met this test in actual 
diagnostic use in hundreds of insti- 
tutions. It is the world's only fully 
proven CT scanner system. For more 
information on the CT1010 Neuro 
C.T. System, call us or write. 
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EMI-SCAN taken low down at the base of the skull. Note the detail 
visible in the spinal cord. 
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Superior diagnostic information in every EMI-SCAN: 


CT Scans, 





pharyx, larynx, spinal cord and re- 
lated structures of the upper spinal 
column. The CT1010 provides built- 
in capability to select from either the 
standard 180? scanning angle or an 
extra-wide, 240? scanning angle, the 
latter being especially useful in stud- 
ies of patients subject to involuntary 
head movement and for scanning 
areas close to the base of the skull. 
Standard and high-accuracy scan- 
ning modes are offered. In the high- 


vertex 


First in CT 
imaging, 
worldwide 


to larynx 


The EMI CT1010 Advanced Neuro C.T. System is 
designed for exclusive use in scanning the head, 


accuracy mode, the sensitivity of the system is 
increased by 2% times. Optional viewing and data 


processing facilities help ensure 
maximum ease of operation, speed 
and flexibility in examination, and 
high patient throughput rates. For 
institutions where the neurosurgical 
and neurological case-loads warrant 
a C.T. system dedicated solely to 
neuroradiological use, the EMI- 
Scanner CT1010 offers a new level 
of accuracy and resolution within a 
significantly more economical sys- 
tem. For information, call us or write. 
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Siemens new CALOREX 3-layer 
targets dissipate heat better 


for faster patient flow. 

Conventional X-ray tubes overheat in contin- 
uous operation. Result: delays in diagnostic 
sequences and slower patient flow. 


n fi | 
If this was the hottest Siemens new CALOREX Kray tubes have 
it heat st d heat dissipati hat 
new X-ray tube on the Wc Aerei Thi ane cad tube NS Tower 


cool-down pauses and more efficient use of high 


| arket , YOu wouldn t capacity X-ray generators. 


^s The secret isthe new CALOREX anode. 

want it. Conventional anodes have only 2 layers. We've 
added a third —an exclusive bonded graphite layer 

that dramatically improves heat dissipation. 

For complete details on the coolest new 

X-ray tube on the market, call or write: 

Siemens Corporation, Medical Systems Division, 

186 Wood Avenue South, Iselin, New Jersey, 

(201) 494-1000. 

In Canada: Siemens 

Canada Limited 

P.O. Box 7300 

Pointe Claire 730-P.Q. 


SIEMENS 














t V E 


Kodak is all about. 


It goes a long way toward 
providing consistent imaging re- 
sults. Quality is the heart of our 


PEJUS. tie "t0. iit Ji Uui 


services. The extra advantage 
of the skilled counsel of our 
technically experienced repre- 
sentatives who can meet your 
radiographic requirements. : 


AP (OTTIAT Si i TUUA CAVE ti 
in imaging technology which 
can be of value to you because 
diagnostic decisions can some- 
times depend on the quality of 
the diagnostic image. 


Whenwhat you want is image quality, 


a 
a ^ ^ 





Your concern is 


Ours is meeting your 
with Kodak quality. 


Focus on KODAK 
Medical X-ray Films. 


To meet your varied imaging 
requirements, Kodak offers a 
wide range of quality films. Each 
is designed to consistently pro- 
vide well-defined diagnostic infor- 
mation on the viewbox — where 
quality images count. 

Films for general radi- 
ography. Whether you need a 
high-contrast film for maximum 
detail or a wide-latitude film to 
record variations in tissue densi- 
ties, Kodak has them. If speed 
is your concern, use our high- 
speed films to shorten exposure 
time. Each of our films provides 
good transport reliability in auto- 
matic film-handling equipment. 

Films for special technics. 
[In addition to general radio- 
graphic needs, you may have 
other areas where you require 
consistent image quality. Here 
you also have a choice of Kodak 
films: for special procedures; 
for subtraction; for therapy local- 
ization; for cinefluorography; 
for spot film radiography; and for 
cathode-ray tube imaging — 
thermography, ultrasonography, 


" 
PYIZECLAXIA 


New Advances 
in Imaging Technology. 
Products for mammog- 
raphy. Compared with any cur- 
rent Kodak film and screen 
combination for mammography, 
two new products — Kodak 
Min-R film and Kodak Min-R 
screen — offer the fastest speed 
with equal or better image 
areiaeials 


Rare earth imaging prod- 
ucts. Research in rare earth 
phosphors resulted in Kodak 
Lanex regular screens and Kodak 
ortho G film. They provide higher 
speed — so you can shorten 
exposure time, or reduce kilovolt- 
age, or decrease milliamperage. 
All of which can help extend 
your radiographic technic and 
equipment capabilities. 





making a diagnosis. 
imaging needs... 


Films for nuclear medi- 
cine. Kodak offers transparency 
films for sincle, multiple, or 
dynamic imeging. These include 
Kodak film for nuclear medicine 
SO-179 — ideal for recording 
images from cathode-ray tube 
displays. Transparency films resist 
fading and curling, are easy to 
store. And they can provide high- 
quality images through automatic 


processing in 90 or 150 seconds. 
Kodak 
Efficiency Improvers. 


The curved cassette. 
Kodak X-Omatic cassettes have 
specially designed, curved 
covers that force out air when 
closed, creating an intimate 
screen/film contact for consis- 
tently high image quality. Easy to 
open and close with one hand. 
Durable — resists damage, either 
to the cassette or in the screen/ 
film contact. 

The positive patient data 
keeper. The Kodak X-Omatic 
identification camera records 
data on the radiograph itself, in 
full room light. No lead letters 
or numbers to fall off, less 


chances for misidentification. 

It’s an accurate and efficient 
means of monitoring patient flow. 
Automatic processing. 
When patient load requires rapid 
access to processed radiographs, 

Kodak has a 90-second auto- 
matic processor you can depend 
on. If you need a compact pro- 
cessor for emergency or satellite 
areas, Kodak has a 150-second 
automatic processor that uses 
unheated water, cuts back on 
costs. Both deliver consistent 
quality radiographs. 


How do you get 
all this from Kodak? 
Turn the page... 





aving a 


Oda 


ho knows your problems 
gives you a head start 
on the answers. 


What can you expect from 
iour Kodak Technical Sales 
Representative? More than the 
ame implies. 

Your TSR is a professional 
onsultant — highly trained and 
echnically experienced in 

aging technology, with a work- 

g background in medical 
adiography, nuclear imaging, 
hotofluorography, cine- 
luorography. Heres what the 


. Conduct training courses for 
x-ray department personnel 

- Arrange for special courses 
or group training programs 

- Give your staff ready access 


to comprehensive technical infor- 


mation to help you get the most 
out of your Kodak films, chem- 
icals, processing equipment 

- Provide manuals, product 
brochures, medical charts, audio- 
visual presentations, slide lec- 


hrs clinical ie g and 2 


variety of technical publications 
on radiography 

To get the most out of your 
Kodak products, get the most out 
of your TSR. Contact your 
Kodak representative. Or consult 
your x-ray products dealer. Or 
write: Eastman Kodak Company, 
Department 740-B, Rochester, 
NY. 14650. 


A commitment KS 





When 





Rockford’s SwedishAmerican 


decided to build a complete radiation therapy center, 


LEFT: RC-120-Rotational Cobalt 
Teletherapy Unit gives maximum versa- 
tility by means of a broad combination 

of standard components. Unique features 
offer field sizes as large as 35 cm. x 35 cm. 
at 80 cm. SSD. Ram-style couch can be 
provided, offering the user treatment 
fields large as 70 cm. x 70 cm. Increased 
source head capacity of 12,000 RHM. 


CENTER: LMR-15-Medical Linear 
Accelerator provides six treatment 
modes—two x-ray and four electron. 
Features ram-style couch, and provides 
exceptionally large treatment fields. 
Small scale, ease of operation and low 
cost. Complete package of options for 
maximum flexibility. Proven dependa- 
bility and performance with over fifty 
operating installations. 


RIGHT: LX-8 Universal Therapy 
Simulator. Provides pinpoint accuracy 
in simulation. Improved efficiency in 
therapy-planning. Single generator 
operation gives substantial initial 
savings. 


they came to the source. 


Litton Medical Systems and Toshiba. A complete source of 
radiation therapy systems. Together, offering years 

of experience, achievement and distinguished technology in 
this highly complex field. 


When you re considering a complete radiation therapy center— 
consider the source. Litton Medical Systems and Toshiba. 


TOSHIBA 


Toshiba International Corporation 
P.O. Box T, Wheeling, Illinois 60090 





Medical Systems 


Pho/Sonic -SM" 


Computerized, 
Ultrasound < 
Body 


Scanner 





. Unique signal processing 

. Video processing 

. Automatic system recalibration 
. High speed writing 

. Automatic image I.D. 

. Quantitative measurement 

. Digital position sensors 


Searle's Pho/Sonic-SM has advanced 
the state of medical ultrasound through 
the use of computer technology. This 
means that the Pho/Sonic-SM gives you 
better pictures. It means that you can do 
the job faster, more conveniently and 
more reproducibly. 


HIGH QUALITY IMAGES 

At the heart of the Pho/Sonic-SM is a 
digital micro-computer which plays a 
key role in getting better images. Its 
unique echo signal processing gives you 
high resolution and wide dynamic range 
with very high overall sensitivity. It al- 
lows you to register very small echoes 
from deep in the body, to clearly and 


consistently produce outstanding grey 
scale images. You can clearly see struc- 
tures in the 1 mm range. 


FAST, EFFICIENT OPERATION 

Now, with the Pho/Sonic-SM, you can 
do large-field compound scans and fast 
single-pass scans with the same scan- 
ning technique. The computer-con- 
trolled scan conversion system makes 
the writing speed up to 10 times faster 
thereby eliminating the video scan con- 
vertor as a limiting factor in ultrasound 
image resolution. This feature alone 
puts the Pho/Sonic-SM in a class by it- 
self; it's the only unit available that lets 
you quickly and reproducibly do small 
organs on a 10 x 10 cm field with a high- 
frequency transducer. 


DOCUMENTED RESULTS SAVE TIME 

The Pho/Sonic-SM is the first ul- 
trasound system to give you all the scan 
data automatically, and record it right 
on the picture, with no manual typing 
required. This not only saves you time, 
but it also prevents errors and facilitates 
accurate repeat studies. 


MODULAR CONCEPT PROVIDES FOR 
TOMORROW’S NEEDS 

The computerized Pho/Sonic-SM not 
only delivers advanced performance 
today, it also has the necessary growth 
potential for tomorrow. Modular design, 
computer flexibility and expandable 
memory capability open the way for 
future system expansion with minimal 
addition of hardware. The Pho/Sonic- 
SM is the smart investment for your ul- 
trasound equipment dollar. 


There's much, much more to the Pho/ 
Sonic-SM story. To be fully informed on 
Searle's new generation of ultrasound 
instrumentation, call or write for com- 
plete details. 


presig Ethrough sound 


SEARLE 


Searle Ultrasound 


Division of Searle Radiographics 
2270 Martin Ave. 

Santa Clara, California 95050 
Telephone (408) 984-2900 
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Introducing 





XERG Mammography 





The mammography system you've 
been waiting for is here. XERG by 
Xonics combines everything you want 
in a mammography system—high 
resolution, lowest exposure levels, 
revolutionary new convenience and 
serviceability—all in one complete 
system. 

Only the XERG Mammography 
System can deliver high-resolution 
mammograms (20 line pairs per mil- 


by Xonics. 


i's here. lt works. Is ready to order. 


limeter) at incident exposure levels of 
less than 150 mR. 

We manufacture the entire sys- 
tem—tfrom micro-focus x-ray tube to 
the image receptor. And your Xonics/ 
Standard dealer services the entire 
unit. 

Contact your local Xonics/Stand- 
ard dealer for details, or write us 
directly for information on ordering 
the XERG Mammographic System. 


Some Xonics/Standard distribution areas are available. 
We invite your inquiry. 








'6 1976 XONICS INC. 


2s (ONG 


PSKCCCOPFCOFATELLO 


2495 Pembroke Avenue - Hoffman Estates, IL 60195 
Telephone (312) 884-0084 






The safe and certain 
barium additive 


Helps you 
be sure of 
what you see 





Clysodrast is a unique colonic evacuant. It mixes with 
barium enemas to give radiologists the only form of tannic 
acid* available for safe, high-resolution barium enema 
studies. And a growing body of experimental evidence has 
shown the diagnostic benefits of Clysodrast added to a 
barium suspension.'?3? This combination provides 
unmatched mucosal visualization for superior 
roentgenologic diagnoses. 


SAFETY YOU CAN COUNT ON 

Only tannic acid really prepares the colon and produces 
the even, thin-film deposition of barium sulfate that a 
radiologist needs for maximum clarity. Clysodrast combines 
tannic acid with the contact laxative bisacodyl, for optimum 
effectiveness. And Clysodrast comes in accurately measured, 
2.5 Gm. packets to avoid the danger of accidental overdose. 
With Clysodrast, results are consistently safe and uniform, 
too. No patient has ever suffered hepatic necrosis as a 
result of Clysodrast being used within the dosage limits 
indicated in the instructions.^55 And it has been used in 

well over 2 million barium enema procedures since 1970 
alone, usually with no more side effects than a water enema 
produces.’® 


Clysodrast is recommended for double contrast studies 

with an appropriate form of barium sulfate, such as Barotrast: 
It is also indicated for the preparation of patients for radio- 
logic examinations of the colon, sigmoidoscopy and 
proctologic examinations, when used as directed. 


USE CLYSODRAST, FOR SURE 

Clysodrast provides radiologists with the assurance of high 
resolution barium studies no other product can provide. Find 
out for yourself how Clysodrast can help you see for sure. 
Contact your local X-ray supplies dealer. 


(BISACODYL TANNEX) 





See summary of prescribing information on adjoining page. 


*Bisacodyl tannex 


Clysodrast 


Also see your X-ray supplies dealer for Oratrast; Barotrast and Esophotrast. 


INDICATIONS: CLYSODRAST (bisacodyl tannex) may be 
indicated for the preparation of patients for radiologic examina- 
tions of the colon, sigmoidoscopy and proctologic examinations. 


CONTRAINDICATIONS: CLYSODRAST is contraindicated in 
patients under the age of 10 because the possibility of absorp- 
tion of tannic acid has not been adequately studied in this age 
group to warrant a conclusion of safety. CLYSODRAST is also 
contraindicated in cases with known or suspected extensive 
ulcerative lesions of the colon. e 


WARNING: Usage in Pregnancy. Safe use of CLYSODRAST has 
not been established with respect to the adverse effects upon 
fetal development. Therefore, it should not be used in women 
of child-bearing potential, particularly during early pregnancy, 
except where, in the judgment of the physician, the potential 
benefits outweigh the possible hazards. 

PRECAUTIONS: Tannic acid, one of the active ingredients of 
CLYSODRAST, is hepatotoxic if absorbed in sufficient quantity. 
Deaths have been reported from hepatic damage due to tannic 
acid used in barium enema examination. Thus, CLYSODRAST 
should be used with caution in a regimen where multiple 
enemas are administered. Certain patients, because of age, 
debility, or underlying disease, require more gentle preparation 
than the routine castor oil and CLYSODRAST preparation. It is 
important that the instructions for preparation and administration 
be followed in detail, and that the recommended dosages not 
be exceeded. 

ADVERSE REACTIONS: The following adverse reactions have 
been reported: Cramping, weakness, nausea and fainting. 


DOSAGE AND ADMINISTRATION: It is important that the 
entire medical history and condition of the patient be considered 
in deciding the dosage regimen. Traumatizing procedures, such 
as repetition of enemas (with or without CLYSODRAST) should 
be kept at the minimum necessary to achieve the desired result. 
CLEANSING ENEMA: Prepare the cleansing enema by dissolv- 
ing the contents of one packet (2.5 Gm.) of CLYSODRAST in 
one liter of lukewarm water and administer. 

BARIUM ENEMA: Prepare the barium enema by dissolving 

the contents of one or not more than two packets (2.5 Gm. or 
5.0 Gm.) of CLYSODRAST in one liter of barium suspension. 

If more than one liter of barium suspension is prepared, it is 
important that the concentration of CLYSODRAST (bisacodyl 
tannex) never exceed 0.5 percent (2 packets per liter). 

The total dosage of CLYSODRAST for any one complete 
colonic examination, including the cleansing enema, should not 
exceed 7.5 Gm. (3 packets). No more than 10 Gm. (4 packets) 
of CLYSODRAST should be administered to any individual within 
a 72-hour period. 

HOW SUPPLIED: CLYSODRAST is supplied in packets con- 
taining 1.5 mg. of 4,4'—- (diacetoxydiphenyl) - (pyridyl-2) — 
methane coinplexed with 2.5 Gm. of tannic acid, N.F. These 
packets are supplied in cartons of 25 and 50 packets. 
CAUTION: U.S. Federal law prohibits dispensing without 
prescription. 


A Colonic Evacuant 


(bisacodyl tannex) 





Barnes-Hind Pharmaceuticals, Inc. 
Sunnyvale, California 94086 
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pg. 1111, 1963 
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CHARLES C THOMAS + PUBLISHER 


ANATOMICO-ROENTGENOGRAPHIC STUDIES OF THE 
SPINE (3rd Ptg.) by Lee A. Hadley, Syracuse Memorial 
Hospital, Syracuse, New York. Over 900 roentgenographic 
images are coordinated with actual anatomical conditions in 
this atlas. Of particular interest are the longitudinal 
follow-up studies of patients showing the anatomical effect 
incidental to trauma and resultant changes thereto which 
were observable upon subsequent examination. The broad 
scope of study is revéaled in the contents which includes 
development of the spine, disturbances of development, the 
cervical spine, vertebral arteries, posterior spinal articula- 
tions with innervation studies, spinal curvatures, infective 
spondylitis, tumors and tumorous conditions. ’76, 560 pp. 
(6 3/4 x 9 3/4), 644 il., $19.75 





LYMPHOPROLIFERATIVE DISEASES compiled and ed- 
ited by David W. Molander, Memorial Hospital for Cancer 
and Allied Diseases, New York. (23 Contributors) A 
compilation of the known facets of lymphosarcoma and 
related diseases is presented including pathologic anatomy, 
immune mechanisms, clinical diagnosis and treatment em- 
ploying irradiation and chemotherapy. The use of isotopes 
in managing this disease as well as in the diagnosis of occult 
foci of the disease is examined. The latest methods of 
treatment and diagnostic methods are detailed with em- 
phasis on infectious and hematopoietic complications. 
Primary reticulum cell sarcoma of bone and related diseases 
are dealt with in separate chapters. ’75, 592 pp. (6 3/4 x 9 
3/4), 256 il. (9 in color), 45 tables, $39.50 


"TRAUMA" AND “NO-TRAUMA” OF THE CERVICAL 
SPINE edited by Kenneth R. Kattan, Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. (11 Contributors) 
All types of trauma of the cervical spine and the diseases 
that lead to cervical spine trauma are described in this 
volume. The authors deal not only with trauma, but also 
with how to differentiate it from other conditions including 
the normal. The reader will find this to be a complete text 
on the topic of cervical spine trauma, ranging from the 
description and excellent illustrations of the anatomy of 
the cervical spine to the numerous varieties of trauma, their 
assessment and management. 75, 328 pp., 292 il., $24.50 


HEALTH PROTECTION OF RADIATION WORKERS by 
W. Daggett Norwood, Hanford Environmental Health Foun- 
dation, Richland, Washington. Using simple terms, this 
volume provides basic facts on ionizing radiation, its 
measurement and dosimetry. Acute and chronic, somatic 
and genetic effects are discussed with emphasis on preven- 
tion. Radiation protection standards and regulations are 
outlined, and methods for maintaining these standards are 
described. Diagnosis and treatment of radiation injury from 
external radiation and/or internally deposited radionuclides 
are considered generally as well as specifically for each 
radioisotope. The medical supervision of radiation workers, 
radiation accidents, atomic power plants and medicolezal 
problems are also covered. '75, 468 pp., 16 il., 16 tables, 
$27.50 


Orders with remittance sent, on approval, postpaid 
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KAD 8: IT BREAKS 
THE TIME BARRIER. 


Time is the biggest barrier to detailed therapy planning. Time required for 
calculations that optimize the treatment plan, correct for tissue density, adjust 
for deviations from the central axis. O The Rad 8 therapy planning system 
breaks the time barrier. Performing in seconds calculations that take 15 to 20 
minutes manually. Producing detailed treatment plans two to three times faster 
than any other system. O Rad 8 saves time in entering plan values. They can be 
traced directly from x-ray images with an acoustic pen, or they can be typed in 
by the operator using simple interactive English. It saves time in plan interpret- 
ation, displaying a graphic map of treatment landmarks that can be instantly 
varied for heterogeneity corrections, off-axis treatment, changes in patient 
condition and tumor response. And Rad 8 saves time in record keeping. It 
gathers plan and treatment information on high capacity floppy discs, the 
fastest and most convenient storage media. C1 All the time you save can be 
devoted to more thorough planning and more precise treatment. Which 

means more efficient equipment utilization and improved patient care. 

L1 SHM Nuclear Corp., 570 Del Rey, Sunnyvale, CA 94086 (408) 245-3136 


The Rad 8 console 
includes a modern 
plasma display 
floppy disc storage 
acoustic pen data 
entry system. Rad 8 
is supported by the 
profession s most 
extensive software 
library. SHM is & 
total therapy 
company, Offering 
linear accelerators 
isodose plotters 
and other therapy 
equipment 





SHM Nuclear Corporation 
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conveniences Diagnostically adequate filling of the gallbladder often 


takes place within 5 hours or less after ingestion of 
granules, thereby permitting same-day examinations. 

In routine overnight procedures, opacification Is 
attained 10 hours after ingestion of capsules. 


Choice of dose forms 

Granules or capsules — Rapid absorption of both cal- 
cium salt and sodium salt often permits visualization 
of even poorly functioning gallbladders. 


Prepared or unprepared patients 


Both salts have been administered to unprepared 
patients as well as previously prepared patients, with 
no significant difference in results. 


Please see following page 
for brief summary. 
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We want to make 


gall bladder studies 
more convenient. 


For you. For your patients. 
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Oragrafinr 


Calcium Granules 
Ipodate Calcium for Oral Suspension U.S.P 


Oragrafin 


Sodium Capsules 
Ipodate Sodium Capsules U.S.P 


reason 
IS clear " 





ORAGRAFIN® CALCIUM GRANULES 
Ipodate Calcium for Oral Suspension U.S.P. 


ORAGRAFIN* SODIUM CAPSULES 
Ipodate Sodium Capsules U.S.P. 


CONTRAINDICATIONS: Both preparations are contraindi- 
cated in patients who are hypersensitive to ipodate salts. 
WARNINGS: A history of sensitivity to iodine per se or to other 
iodinated compounds is not an absolute contraindication to the 
use of these preparations, but calls for extreme caution in 
administration. 

Usage in Pregnancy: The safety of these preparations for use 
during pregnancy has not been established; therefore, they 
should be used in pregnant patients only when, in the judgment 
of the physician, their use is deemed essential to the welfare of 
the patient. 


PRECAUTIONS: Increasing the dosage above that recom- 
mended increases the possibility of hypotension. Anuria may 
result when these preparations are administered to patients 
with combined renal and hepatic disease or severe renal im- 
pairment. Renal toxicity has been reported in a few patients 
with liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents. Administration of uro- 
graphic agents should therefore be postponed in any patient 
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Compensatory Renal Enlargement in Older Patients 
LEIF EKELUND? AND JAN GOTHLIN: 


Renal size (product of lengthand width) was measured at 
urography before and after nephrectomy performed for 
tumor in 33 patients aged 38—78 years (mean, 59). In 88% 
a statistically significant enlargement of the remaining 
kidney was found (P < .001). Earlier reports stating that 
compensatory renal hypertrophy does not occur in older 
patients cannot be supported. 


Compensatory hypertrophy is the most common cause of 
unilateral renal enlargement [1]. However, contradictory 
reports have appeared concerning age as a limiting factor 
for hypertrophy. Heideman and Rosenbaum [2] reported 
that compensatory renal enlargement occurred only prior 
to age 30. On the other hand, Boner et al. [3] concluded 
that nephrectomy is followed by a significant increase in 
size of the remaining kidney regardless of age. The 
present investigation was undertaken to determine 
whether compensatory renal hypertrophy is an age- 
dependent phenomenon. 


Subjects and Methods 


Thirty-three patients, 20 males and 13 females, were examined 
by urography before and after nephrectomy performed for renal 
parenchymal or renal pelvic carcinoma. Ages ranged between 
38 and 78 years (mean, 59); 32 patients were over 40, 15 were 
over 60, and nine patients were over 70. Urography was per- 
formed just prior to nephrectomy and at various intervals after 
surgery. The time between nephrectomy and postoperative 
urography varied from 3—108 months (mean, 25 months). No 
patient was examined in the immediate postoperative period. 
In all cases bilateral nephroangiography had been performed 
prior to nephrectomy, revealing apparently normal conditions 
in the nontumorous kidney. 

Renal length and width were calculated as described by Moell 
[4] on pre- and postnephrectomy urograms. All measurements 
were taken from supine films made with a focus-film distance 
of 100 cm. 


Results 


The mean preoperative size (product of length and 
width in cm*) of the unaffected kidney was 90.6 + 2.8 
cm?. Postoperative renal enlargement occurred in 29 
patients. The size increased by 16.1 = 1.8 cm? (P < .001). 
No correlation between hypertrophy and patient age at 
nephrectomy was found nor could a correlation be drawn 
to length of postoperative follow-up (table 1). 


Discussion 


In experimental animals, unilateral nephrectomy is 
promptly followed by enlargement of the remaining kidney 
[5—7]. The enlargement is a product of hypertrophy as 
well as hyperplasia, but for simplicity the term hypertrophy 
will be used in the following discussion. In man compensa- 
tory renal hypertrophy does not develop in utero but 
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within 4 months after birth; enlargement is sufficient to 
make total renal mass approximately normal by the age 
of 1 year [8]. 

Age has been regarded as a limiting factor for the 
development of compensatory hypertrophy. Ogden [9] 
found an inverse correlation between age at the time of 
nephrectomy and renal function 3 years later. Fida and 
Cerruti [10] reported that patients younger than 30 years 
of age showed a significant increase in renal size within 
1 month of nephrectomy, while only a barely perceptible 
increase occurred in patients older than 50, even as late 
as 12 months after nephrectomy. Heideman and Rosen- 
baum [2] measured pre- and postoperative renal size at 
urography in 15 normal adult renal donors older than 
30 years of age and found little, if any, change in the size 
of the remaining kidney up to 444 years after nephrectomy. 
These authors suggested that significant compensatory 
hypertrophy does not occur in older patients. 

In contrast, Boner et al. [3] studied renal size in 22 
kidney donors from 22 to 63 years of age before and at 
variable intervals following contralateral nephrectomy and 
found no significant difference in the increase in renal size 
between donors over 40 and under 40 years of age. 
Recently, Dossetor [11] reported compensatory renal en- 
largement in 10 of 15 patients over 40. 

Morphological evidence that hypertrophy can occur in 
an older patient has been provided by Seibel and Wind- 
horst [12]. They studied the remaining kidney of a 72- 
year-old man 5 years after unilateral nephrectomy. The 
weight of the kidney was 152% of the expected mean. 
The number of glomeruli had not changed, but the 
glomerular diameter was 220 um (i.e., twice the normal 
size for this age). In addition to glomerular enlargement, 
tubular hypertrophy and, to some extent, hyperplasia con- 
tributed to compensatory enlargement, as outlined by 
Malt [13] in his review of compensatory growth of 
the kidney. 

Of additional ncte in our group of patients was the 
finding that even before nephrectomy the unaffected kid- 
ney was enlarged compared to the normal range reported 
by Moéll (mean, 70.1—82.7 cm? in patients aged 20—49 
years). The preoperative compensatory enlargement was 
presumably due to impaired function of the diseased 
kidney. 

In normal subjects glomerular filtration rate and renal 
plasma flow correlate positively with kidney size measured 
from roentgenograms [14]. Glomerular filtration and tubu- 
lar secretion are primarily dependent upon renal blood 
flow, which has been demonstrated by Göthlin and Olin 
[15] to increase in compensatory hypertrophy. These in- 
vestigators also found an increased vascular volume which 
has also been visualized angiographically in dog experi- 
ments following unilateral nephrectomy [16]. Thus in- 
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TABLE 1 


EKELUND AND GOTHLIN 


Change in Renal Size after Contralateral Nephrectomy 


L———————————————————————————— MH ÉL EE 


Preoperative Renal Size (cm) 


IS 


Postoperative Renal Size (cm) 


Age (Yr) and Sex Length Width Product Length 

Patients — 60: 
TAM. 12 13:6 5.5 74 13.5 
PESO... t3 5 65 14 
BO, ML os us 15.5 7.4 114.7 16.1 
TAF: 12 6.6 79.2 14.9 
JE T,. 11.6 5.6 65 13.4 
68, M. .... 13 76 98.8 15.3 
9a ee 13.3 6.5 86.4 13.4 
76. M. sca 14.1 6.9 97.3 14.9 
Go, P... 13.3 5.6 74.5 13.5 
Z9. M. isis 13.8 8.5 89.7 14.5 
TS ERE. bes 13.2 p 101.6 13.2 
69, F.. 14.5 6.5 94.8 15.4 
73, NL. Vu 12.8 7.3 93.4 13.7 
64, F.. 15.4 5.3 81.6 16.3 
60, Porsas 13.2 Fá 92.4 te 

Patients ~~ 60: 
1l NM Te 5 60 D» 
B/,M..... 13.6 6.5 87.4 14.4 
DA, MEC Iu ss 15.8 FA 121.7 T4. 
55, M... 13 6.7 87.1 14.5 
54, Muss 14.8 7 103.6 15.9 
BE. P... 123.1 6.6 86.5 Ya 
BO, F. 13.5 6.5 87.8 14.4 
51, M. css: 13.7 5.7 78.1 14.4 
48, F.. 18.7 6.1 95.8 16.4 
3G, Fs. 12.4 5.4 70 13.4 
DS. M. suo 13.9 8.7 120.9 14.0 
32 Mes 13.6 6.4 87 14.4 
46, M..... 15:2 7.0 106.4 16.8 
m&E&,M.. 12.2 6.7 B1./ 14.3 
44,M..... 15.3 6.8 104 16.9 
OTs ML. ss 15 79 118.5 15.1 
Des NES $us 13.3 8.3 110.4 14.7 
ELM. 13.1 6.6 86.5 16.4 


creased renal blood flow, glomerular enlargement, hyper- 
trophy, and even hyperplasia of tubules are the factors 
responsible for compensatory renal growth. 

Our results are in agreement with those of Boner et al. 
[3]: compensatory renal hypertrophy does take place in 
the patient over 4O. Seven of our nine patients over the 
age of 70 showed hypertrophy. We believe that the 
concept that compensatory renal hypertrophy occurs only 
in younger patients should be abandoned. The discrepancy 
in the reported findings of Heideman and Rosenbaum [2] 
may be related to their small patient sample. 
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The Angiographic Appearance of Benign Renal Oxyphilic Adenoma 


THOMAS A. SOS,-.? GEORGE F. GRAY, JR.,2 AND HAROLD A. BALTAXE! 


Four cases of oxyphilic cortical renal adenomas identi- 
fied by angiography are described. A suggestive angio- 
graphic appearance is outlined for adenomas limited to 
the cortex: avascularity or hypovascularity; renal vessels 
splayed and stretched around tumor base; faint parenchy- 
mal blush during nephrogram phase; and tumor well mar- 
ginated, appearing to arise from the renal cortex. Masses 
that fulfill the above criteria are adequately treated with 
excisional biopsy if frozen section confirms their benignity. 


Solitary cortical renal adenomas are yellow, grey, or 
reddish brown tumors of the renal cortex which are 
sharply marginated. They are rare (0.08%—3% incidence 
at necropsy) [1, 2]. Classification is based on microscopic 
organization into papillary, tubular, alveolar, solid, or 
mixed tumors [3], with subdivision according to cyto- 
plasmic staining. They are rarely symptomatic [4] and are 
usually discovered incidentally during radiographic workup 
or at necropsy [5]. The urographic and nephrotomo- 


Li 





graphic appearances of renal adenomas are nonspecific 
and not reliably diagnostic [4, 6]. 

The arteriographic appearance of renal adenomas has 
been described only for isolated cases, either as single 
case reports [7, 8] or as part of general surveys of renal 
masses [9—11]. Over the past 7 years we have identified 
by angiography four cases of oxyphilic cortical renal 
adenomas which were confirmed by pathologic examina- 
tion. In the three instances in which the adenomas were 
clearly limited to the subcapsular cortex, the angiographic 
appearance was almost identical; a fourth case, an ade- 
noma which extended partially into the medulla, had a 
somewhat different appearance. 

Each of the four patients sought medical attention for 
complaints unrelated to their renal adenomas. Routine 
contrast studies of the gastrointestinal and genitourinary 
tracts were obtained and the renal masses were found 
incidentally. 


Fig. 1. — Case 1. Selective right renal arteriogram showing large avascular oxyphilic adenoma (arrows) extending from renal parenchyma. 
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Fig. 2.—Case 2. Selective right renal arteriogram showing arcuate and interlobular branches splayed around base of oxyphilic adenoma (arrows). 
A few stellate vascular twigs are present in center of adenoma. Tumor has faint parenchymal blush and indents renal cortex. 


Case Reports 
Case 7 


This 59-year-old white male was admitted for workup of 
hypertension of 15 years duration. Intravenous pyelography and 
barium enema examination demonstrated a mass in the region 
of the upper pole of the right kidney. An abdominal aortogram 
and selective right renal arteriogram (fig. 1) demonstrated a 
round avascular mass 5 cm in diameter in the upper pole of the 
right kidney, which was well demarcated from the surrounding 
renal cortex. 

At surgery (June 1969), the normal right adrenal was iden- 
tified. A smooth, encapsulated brownish yellow tumor of the 
superior pole of the kidney was easily dissected and removed. 
The tumor was a benign pedunculated oxyphilic papillary aden- 
oma of the kidney. The patient is presently without any evidence 
of recurrent disease. 


Case 2 


This 62-year-old man with intermittent claudication was ad- 
mitted for peripheral angiography. Previous intravenous pyelo- 
grams had demonstrated multiple left renal cysts. An abdominal 
aortogram obtained during peripheral angiography again demon- 
strated these cysts, but a small solid mass along the midlateral 
margin of the right kidney was also seen. Liver scan, metastatic 
bone survey, gastrointestinal series, and barium enema were 
all normal. A selective right renal arteriogram (fig. 2) demon- 
strated a round mass 1 cm in diameter extending from the 
renal cortex. A few fine stellate vessels were seen in the tumor. 


At surgery (March 1973), a reddish lump was excised from 
the surface of the kidney. Frozen section demonstrated an 
oxyphilic papillary adenoma. The patient is now well without any 
evidence of recurrence or metastases. 


Case 3 


This 54-year-old man had a 15 year history of renal stones 
and several years of prostatism. In October 1972 an intravenous 
pyelogram demonstrated a right renal mass. Nephrotomography 
(fig. 3A) showed that the mass had a somewhat faint uniform 
parenchymal blush. A selective right renal arteriogram (fig. 38) 
demonstrated an avascular mass extending from the cortex 
with a faint parenchymal blush. Liver scan and metastatic bone 
series were negative. 

At surgery (April 1973), a 3.5 cm yellowish tan mass was 
identified in the lower pole of the right kidney (fig. 3C), and a 
radical nephrectomy was performed. Pathologically (fig. 3D), 
the mass was a cortical adenoma with oxyphilic and clear cell 
types. The patient is presently alive and well without clinical 
disease. 


Case 4 


This 59-year-old white male with a long history of hyper- 
tension, atherosclerotic cardiovascular disease, and rheumatoid 
arthritis was admitted for workup of bright red rectal bleeding 
in 1967. Rectal examination demonstrated hemorrhoids. A 
barium enema was performed and was normal, but a right upper 
quadrant mass was incidentally found. 
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Fig. 3.—Case 3. A, Nephrotomogram showing uniformly blushing 
mass (arrows). B, Selective right renal arteriogram showing inter- 
lobular and arcuate branches displaced around base of avascular 
oxyphilic adenoma (arrows). C, Gross specimen. Oxyphilic adenoma 
" (arrow) appears pedunculated and is sharply separated from sur- 
rounding cortex. D. Microscopic section showing uniform oxyphilic 
cells without significant nuclear pleomorphism. 
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Intravenous pyelogram demonstrated a large right renal peri- 
pelvic mass, thought to be either a primary retroperitoneal or 
peripelvic renal tumor or cyst. A selective right renal arteriogram 
(fig. 4) was performed, and a 10 cm avascular retroperitoneal 
mass medial to the kidney was demonstrated. In addition, a 
4.5 cm well circumscribed oval tumor on the lateral surface of 
the upper pole was found. Some fine vessels were seen extending 
into it, but no frank neovascularity or arteriovenous shunting 
was seen. At the time, this was thought to be a hypernephroma, 
and a right radical nephrectomy was performed (November 
1967). 

Pathologic examination revealed a 10 cm benign myxolipoma 
medial to the kidney. Along the upper lateral margin of the 
kidney a 4.5 cm oval reddish brown subcapsular tumor was 
found which extended partially into the medulla. Microscopic 
sections demonstrated a benign oxyphillic adenoma with some 
focal atypia. The patient is presently without clinical evidence 
of metastases. 


Discussion 


Gross Appearance 


Renal adenomas are discrete small subcapsular cortical 
masses yellow, grey, or reddish brown in color. They may 


Fig. 4. — Case 4. Selective right renal arteriogram. A, Arterial phase 
showing some neovascularity in oxyphilic adenoma (b/ack arrows). B, 
Venous phase showing tumor (black arrows) appearing to arise from 
renal cortex. Large benign retroperitoneal myxolipoma (open arrows) 
also seen medial to kidney. 


be single or multiple and range in size from a few milli- 
meters to several centimeters. Though most are entirely 
cortical, they may extend partially or wholly into the 
medulla. They are surrounded by a fibrous pseudocapsule 
and are almost always clearly demarcated from the sur- 
rounding renal parenchyma. 


Light Microscopic Appearance 


Renal cortical adenomas are composed of fairly uniform 
cuboid cells resembling normal cortical tubular epithelium 
(fig. 3D). They are classified according to the predominant 
arrangement of these cells into papillary, tubular, alveolar, 
or solid forms, though a mixture is often present. Lipid- 
laden foamy cells may be present within the stroma of 
some adenomas [12]. The tumors are surrounded by a 
delicate pseudocapsule of collagenous connective tissue. 

The cytoplasmic staining of adenomas varies consider- 
ably; some have clear, some have basophilic, and others 
have granular eosinophilic cytoplasms. The latter are the 
oxyphilic or oncocytoid adenomas. The nuclei show no 
evidence of anaplastic mitotic figures, though some pleo- 
morphism may be present. 
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Angiographic Appearance 


The three cases in which the oxyphilic renal adenomas 
were limited to the renal cortex have the following angio- 
graphic appearance: 

1. Tumors are avascular or hypovascular. A very few 
fine vessels arborizing in a stellate fashion may be present 
in the tumors (figs. 1A, 2A, and 38). No malignant neo- 
vascularity or arteriovenous shunting is seen. 

2. The arcuate and interlobular arteries are splayed and 
stretched around the bases of the adenomas (figs. 1A, 
2A, and 38). 

3. During the nephrographic phase, a faint parenchymal 
blush is present (figs. 18 and 28). 

4. The adenomas are sharply marginated and appear to 
arise from the renal cortex (figs. 1, 2, and 38). 

We think that such an angiographic appearance is sug- 
gestive of oxyphilic cortical renal adenomas and that these 
tumors may often be differentiated from other more com- 
mon renal lesions involving only the cortex. However, 
renal adenomas extending into the medulla have a less 
consistently benign angiographic appearance. These intra- 
parenchymal adenomas may also be well circumscribed 
and identifiable from the surrounding normal parenchyma. 
Some [11], though not all [7, 9], such adenomas demon- 
strate frank neovascularity, perhaps due to the better 
blood supply in an intraparenchymal location. Thus these 
tumors may be indistinguishable from hypernephromas 
and should be handled as such. 

All four of our cases had oxyphilic cytoplasm; however, 
similar angiographic appearances might also be found for 
clear cell and basophilic cortical renal adenomas. Of the 
six angiographically examined cases of renal adenomas 
previously reported [7—11], two were hypervascular [8, 
11], two were hypovascular [10], and two were avascular 
(7, 9]. However, the cytoplasmic staining was not de- 
scribed for any of these lesions. 


Differential Diagnosis 


Avascular or hypovascular adenocarcinomas. These are 
usually histologically papillary or tubular adenocarcinomas 
which represent about 5% of all renal neoplasms [9]. 
These relatively rare tumors of low-grade malignancy [9], 
if limited to the cortex, are most likely to be confused 
angiographically with benign oxyphilic adenomas. Most 
reported cases [9—11] sharply indent the renal paren- 
chyma but are not clearly limited to the cortex; thus they 
do not fulfill one of our angiographic criteria suggestive 
of benign oxyphilic adenomas, though they could be mis- 
diagnosed as benign cysts by angiography alone. 

Necrotic hypernephromas. These tumors almost invari- 
ably have a thick vascular wall and a few traces of neo- 
vascularity are often seen. Few of these tumors are 
strictly cortical, and their interface with the renal paren- 
chyma is usually not sharp [9—11]. 

Infected benign cysts. These also demonstrate a thick 
vascular rim and may or may not have some benign- 
appearing neovascularity. 


Simple benign cysts. These benign masses also sharply 
indent the renal cortex or parenchyma. They may have a 
fine, thin vascular rim but do not blush in the parenchymal 
phase. 


Therapeutic Considerations 


The relationship between cortical adenomas and car- 
cinomas is not well established [8, 13], but aggressive 
clinical behavior is virtually unknown in well differentiated 
tumors under 3 cm in diameter which do not invade the 
capsule [3, 14]. In fact, exceptions to the above general 
rule exist; some tumors less than 3 cm in diameter do 
metastasize and many over 3 cm do not [15]. It is also 
uncertain whether malignant transformation in renal 
adenomas occurs [4, 11]. 

Without attempting to resolve the above questions. we 
feel that patients with subcapsular cortical masses which 
demonstrate angiographic criteria suggestive of a benign 
oxyphilic cortical adenoma, regardless of size, should be 
handled differently from suspected hypernephromas. An 
excisional biopsy of the tumor should be performed with 
an immediate frozen section histopathologic examination. 
At surgery, benign cortical adenomas should be easily 
separable from the surrounding normal renal parenchyma, 
as are the circumscribed papillary and tubular adenocar- 
cinomas, the only malignant tumors which would likely be 
mistaken for adenomas angiographically. A radical 
nephrectomy is indicated only if the frozen section demon- 
strates malignancy. There is no evidence that radical 
nephrectomy preceded by excision of a low-grade super- 
ficial cortical malignancy such as a papillary or tubular 
adenocarcinoma has a poorer prognosis than immediate 
radical nephrectomy. 

Three patients (cases 1—3) had tumors whose arterio- 
graphic appearance suggested benignity. The fourth (case 
4) had many of the features of benignity but was slightly 
more vascular, though it lacked frank neovascularity. Its 
appearance was thus intermediate between a clearly 
benign and a clearly malignant tumor. Pathologic sections 
indeed demonstrated that a small portion of the tumor 
extended into the medulla. Cases 1 and 2 were treated 
by local excision and 6 and 1 year ago, respectively; cases 3 
and 4 had radical nephrectomies 1 and 6 years ago, 
respectively. All four appear to be cured at present without 
clinical evidence of recurrence or metastases. 
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Asymmetry of the Pelvic Ureters in Normal Females 
HRAYR A. KABAKIAN,! HAROUTUNE K. ARMENIAN,? ZIAD L. DEEB,! AND GHASSAN K. RIZK? 


A total of 65 cases showing asymmetry of the pelvic 
ureters of greater than 1.4 cm for which no cause could be 
identified are presented. Only one was a male. The right 
ureter was situated more medially in 61 of the 64 females. 
Comparison of the characteristics of these patients with 
51 females with symmetrical pelvic ureters revealed no 
differences except for a significantly more frequent left- 
sided position of the uterus in the asymmetrical group. 
Gross medial displacement of the right ureter in a female 
probably represents a normal variant in a large majority 
of patients. 


Introduction 


The ureters, after crossing the iliac vessels at the mid or 
lower portion of the sacroiliac joints, follow the contour 
of the inner margin of the iliac bones, describing a curva- 
ture which is more or less convex laterally. This lateral 
curve is more convex in the female than the male [1, 2]. 
The normal course of the ureters varies in different indi- 
viduals. Therefore only a significant asymmetry is con- 
sidered to be of value in diagnosing displacement due to 
extrinsic pressure. 

Occasionally we have noted significant asymmetry of 
the pelvic ureters for which no cause could be identified 
(figs. 1—3). A review of the literature and of texts on 
general and urinary tract radiology did not reveal any 
reference to significant asymmetry of the pelvic ureters 
in otherwise normal individuals [1—5]. The purpose of 
this study is to determine the frequency and significance 
of this asymmetry. 


Materials and Methods 


A total of 45 otherwise normal intravenous urograms were 
collected which exhibited an asymmetry of the pelvic ureters of 
more than 1.4 cm. This was determined by measuring the hori- 
zontal distance from the most lateral point of the inner margin 
of the iliac bone to the lateral aspect of the pelvic ureter. Over 
a 1 year period an additional 243 consecutive normal intravenous 
urograms were chosen for study from among 608 urograms in 
our routine files. Reasons for exclusion included lack of opacifi- 
cation of one or both pelvic ureters or presence of known or 
suspected intraabdominal and retroperitoneal space-occupying 
processes. 

Two study groups were composed as follows. The asym- 
metrical ureter group consisted of the 45 selected cases plus 
20 detected from among the 243 consecutive normal urograms. 
All had greater than a 1.4 cm difference in the relative position 
of the pelvic ureters. The symmetrical ureter group consisted 
of 51 cases from among the 243 consecutive normal urograms 
with less than a O.5 cm deviation in relative position of the 
pelvic ureters. These two groups were compared with respect 
to presenting diagnosis, pregnancy history, age, sex, and 
position of the uterus, kidneys, and upper two-thirds of the 
ureters. 


In addition to a review of the recorded history and clinical 
findings, 42 females in the asymmetry group underwent a pelvic 
examination; no abnormalities were detected. Special diagnostic 
studies were performed whenever the clinical situation 
warranted. 


Results 


Table 1 shows the range of deviation in the 45 selected 
cases with asymmetrical ureters. In both the selected and 
unselected cases, the phenomenon occurred almost ex- 
clusively in females, the age distribution was similar, and 
it was the right ureter which manifested the asymmetry 
(tables 1—3). Comparison of the asymmetrical group (45 
selected plus 20 unselected cases) with the 51 symmetri- 
cal cases revealed no differences with respect to present- 
ing diagnosis or pregnancy history (table 4). In the 
symmetrical group the uterine position was equally dis- 


TABLE 1 


Deviation of Ureters in Selected Group 
with Asymmetrical Ureters 


Deviation* (cm) No. % 
d. oo PERMET 15 33.3 
ro o EDD NND 14 31.1 
VA Sv. oi. oh iio 2h tered Ke Be 10 a 
SIGN od be RES dcr bo es 5 11.1 
C$ exc EN op Un EE ESEA 1 2.2 
TERN LL subo ey o Nj es 45 100.0 


*In 42 cases the right ureter was more medially situated; in three, the left 
was. 


TABLE 2 


Age and Sex of Selected Group with Asymmetrical Ureters 


Sex and Age No. % 
Sex 
Female. «iiss o rg 44 97.8 
ee eee 1 2.2 
TOR eee dex LR PS 45 100.0 
Age (yr): 
10-19.................. 3 6.7 
20-29... sek Soe By ee ek ea 4 31.1 
30-—39.................. 4 31.1 
Whe os Se kane Seaweed 5 11.1 
5B0-58...:...c c o koe oos 6 13.3 
BOSE. LL codes eiTe kÀ 3 6.7 
TOL. us eR e opti 45 100.0 


! Department of Radiology, American University of Beirut Hospital, Beirut, Lebanon. Present address: Department of Radiology, Presbyterian 
University of Pennsylvania Medical Center, 51 North 39th Street, Philadelphia, Pennsylvania 19104. 
? Department of Epidemiology and Biostatistics, American University of Beirut Hospital, Beirut, Lebanon. 
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Fig. 1. — Two cases in which right pelvic ureter assumes straight course and is grossly more medially situated. Kidneys and upper ureters symmetrical; 
normal pelvic examination 


tributed to the left or right of midline, with a midline 
position most frequent (table 5). In the asymmetrical group 
a significantly larger number were positioned to the left 
of midline. 

Eight patients underwent special diagnostic studies: 
two had normal pelvic and abdominal lymphangiograms 
for fever or unknown origin; three had transuterine pelvic 
venograms which failed to demonstrate any varicosities 
or other findings; and three had laparotomy for malig- 
nancies. In none of these patients was any evidence of 
pelvic or other pathology found to account for the ureteral 
asymmetry. 


Discussion 


Relatively consistent ureteral deviations occur in specific 
abnormalities. However, deviations of the pelvic ureters 
are considered more important than those of the proximal 
two-thirds and appear to be more constant and specific 
[2]. Conditions known to produce medial deviations of 
the pelvic ureters include: urinary bladder diverticula, 
pelvic abscesses, aneurysms of the iliac artery, abdomino- 
perineal surgery, and enlarged lymph nodes [2]. 

Our findings indicate that in the male population asym- 
metry of the pelvic ureters of more than 1.4 cm is very 
rare. This degree of asymmetry was observed in only one 
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TABLE 3 


Age, Sex, and Deviation of Ureters among Unselected Group 








Deviation (cm) 





Sex and Age 0.5 05-14 14 Total 
Males: 
Del coax uekREPP 14 1 O 15 
20—49. PEPPER 52 t2 O 74 
E os aata e 31 5 O 36 
Subtotal. «iss «esos 97 28 O 125 
Females: 
Saad |. or 12 3 O 15 
20-49 hcc isi rea 29 33 16 78 
50+............... 10 11 4 25 
Subtotal....... Pa 921 47 20 118 
Total........ |. 148 75 20* 243 


" Right ureter was more medially situated in all cases 


TABLE 4 


Pregnancy History and Presenting Diagnosis 


Symmetrical Asymmetrical 


No % No % 
Pregnancy history: 
POSIUVB. ces à 29 Z0 32 68.1 
Negative. «cs 2k au es 12 29.3 15 31.9 
WAS e Eao eee Da 41 100.0 47 100.0 
Presenting diagnosis:* 
Urinary tract infection . 18 30.5 18 26.1 
Renal colic.......... 30 50.9 29 42.0 
a a ee 11 18.6 22 31.9 
TORE esu or wee 59 100.0 69 100.0 


Note. — Pregnancy history was unavailable for 10 in the symmetrical group 











Fig. 2.—Case in which right pelvic ureter assumes laterally concave and 17 in the asymmetrical group. Symmetrical deviation 0.5 cm: 

course and is grossly more medially situated. Kidneys and upper ureters asymmetrical — deviation > 1.4 cm 

symmetrical; normal pelvic examination. * Patients could have more than one presenting diagnosis 

TABLE 5 
Position of Uterus 
Uterine Position 
L eft Midline Right 

Group No % No % No % Total 
Le rr 29 58.0 12 24.0 9 18.0 50 
et Ly | s ore bi ee E EET o ae 8 25.0 15 46.9 9 28.1 3e 





Note. — The uterus could not be identified in the urograms for 14 in the asymmetrical group and 19 of the symmetrical group. Asymmetrical 


cm; symmetrical = deviation < 0.5 cm. 
*x? = 8.72. df 2 F 025. 


male patient of the selected group and in none of the 
unselected group. Therefore an obvious asymmetry of 
the pelvic ureters should be regarded with suspicion in 
the male population. 


deviation > 1.4 


On the other hand, in the female population an obvious 
asymmetry of the pelvic ureters with the right one more 
medially situated should be regarded as a normal variant 
and not necessarily an indication of displacement until 
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Fig. 3.— Two cases in which right pelvic ureter assumes laterally convex course and is grossly more medially situated. Kidneys and upper ureters 


symmetrical; normal pelvic examination. 


proven otherwise. Even when retroperitoneal space- 
Occupying disease is suspected, such deviation is not 
necessarily an indication of extension of the disease 
process into the pelvis (figs. 4 and 5). The possibility of 
this asymmetry representing a normal variant is further 
enhanced when the uterus is situated to the left of midline. 
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Fig. 4. — Upper ureters displaced laterally by retroperitoneal lymphoma. Fig. 5. — Retroperitoneal lymphoma displacing upper ureters laterally 
Right pelvic ureter is grossly more medially situated. At surgery no and right pelvic ureter medially. 
enlarged pelvic lymph nodes were found to account for medial position 
of pelvic ureter, which therefore represents normal variant, (cf. fig. 5) 


The Radiologic Manifestations of Idiopathic 
Intestinal Pseudoobstruction 


MICHAEL D. SCHUFFLER,! CHARLES A. ROHRMANN, JR.,? AND FREDERIC E. TEMPLETON? 


Six patients with idiopathic intestinal pseudoobstruction 
underwent extensive radiographic evaluation of the gastro- 
intestinal tract. Propulsive motor activity was consistently 
absent. All had smooth muscle dysfunction of the esopha- 
gus, small bowel, and colon, and two had abnormal gastric 
emptying. Two forms of the syndrome were observed, 
characterized by either hyper- or hypoactive smooth 
muscle. In the hyperactive form chaotic, spontaneous 
contractions of the esophagus and small intestine occurred 
and extensive diverticular disease of the colon was pres- 
ent. In the hypoactive form the esophagus was atonic and 
there was marked widening and hypomotility of the small 
intestine and colon. The presence of two forms of smooth 
muscle dysfunction suggests that the syndrome has a 
heterogeneous pathology and pathophysiology. 


Intestinal pseudoobstruction symptomatically mimics in- 
testinal obstruction [1]. At exploratory laparotomy the 
bowel is greatly distended, but no point of obstruction is 
found. The pseudoobstruction can be acute and self- 
limited when associated with diseases such as pneumonia, 
cholecystitis, or myocardial infarction [1—3] or chronic 
with acute flares when secondary to disorders such as 
scleroderma [4], amyloidosis [5], or myxedema [6]. If the 
condition is chronic and no underlying disease is found, 
the term idiopathic intestinal pseudoobstruction is used. 

The condition is often misdiagnosed. Severe attacks of 
abdominal pain, distention, and vomiting may result in 
repeated laparotomies for suspected obstruction [7]. 
Fluid stagnation in the small intestine results in bacterial 
overgrowth and malabsorption [8] which, coupled with 
diminished caloric intake, can lead to severe nutritional 
disability or death [7 ]. 

This paper presents radiographic findings in six consecu- 
tive patients with the disorder seen during the last 4 years. 


Subjects and Methods 


The pertinent clinical and operative information is sum- 
marized in table 1. All six patients had recurrent attacks of 
abdominal pain, distention, and vomiting in the absence of 
mechanical obstruction or underlying systemic diseases. None 
of the patients had lived or traveled in an area endemic for 
Chagas disease. None had Raynaud's phenomenon, scleroderma, 
amyloidosis, myxedema, or inflammatory disease of the intestine 
or adjacent organs. All had excessive fluid and bacterial over- 
growth in the upper small intestine, and each had fat malabsorp- 
tion as indicated by blood tests or fat balance studies. 
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Abdominal films were made with the patients upright and 
supine. Esophagrams were recorded using barium sulfate sus- 
pensions. Attention was directed to the occurrence of peristaltic 
and spontaneous nonperistaltic contractions. The size and 
emptying action of the stomach were ascertained and the barium 
followed through the small intestine. Four of the patients had 
films after 24 hr or more to determine whether barium persisted 
in the small intestine and stomach. In five patients the colon was 
examined by barium enema. In the sixth the colon filled ade- 
quately from a small bowel study. All patients had barium 
studies on more than one occasion over months to years of 
follow-up. In one patient (case 2), an upper gastrointestinal 
series performed 7 years earlier at another hospital was obtained. 

All six patients had esophageal manometric studies using an 
infused catheter system. These data are reported elsewhere [9]. 


Results 


The radiographic results are summarized in table 2. 


Abdominal Study 


Two patients had mild nonspecific gaseous distention 
of the small intestine. In four, marked distension of the 
small bowel and colon mimicked obstruction; in two of 
these, distended loops of bowel pressed against the 
diaphragm simulating subdiaphragmatic air (fig. 1). 


Esophagus 


Cases 1 and 2 had esophagrams recorded over 3 and 
10 years, respectively. Air-fluid levels were noted on 
upright chest films (fig. 24). Barium studies showed the 
diameter of the esophagus to be mildly increased. Local 
contractions were frequent and vigorous (fig. 28); their 
severity varied between studies. Peristaltic waves were 
absent and barium lingered for prolonged periods. Esopha- 
geal manometry verified that primary peristalsis was absent 
and that spontaneous waves were frequent. Both had 
positive mecholyl tests [10]. 

In three other patients, peristalsis was absent on 
fluoroscopy; one of the three had an enlarged esophagus 
(fig. 3). Normal peristalsis was described in the fourth 
patient. None had local contractions or an air-fluid level 
in the upright position. At esophageal manometry, all four 
were aperistaltic but none had spontaneous waves. A 
mecholyl test in one patient (case 4) was negative. 


A portion of this work was conducted through the Clinical Research Center of the University of Washington under grant RR-37 from the National 


Institutes ‘of Health. 
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TABLE 1 
Clinical and Surgical Data 
Duration of Weight Previous 
Case No Age and Sex Disease (Yr) (pounds) Dysphagia* Obstipation* Previous Diagnoses Surgical Data 
IT. du OU N 40 79 * - Achalasia, diverticular | Segmental resection left colon 
disease for diverticular disease 
ST. ansam 57,F 45 81 = = Psychogenic vomiter, Gastrojejunostomy: proximal 
superior mesenteric small bowel dilated, 
artery syndrome no obstruction 
leis 44 31,F 13 92 = + Functional megacolon, None 
colitis 
it ca anaes 15, F 6 68 7 a Organic bowel Gastrojejunostomy, duodeno- 
obstruction jejunostomy, and duodeno- 
plasty: small bowel and 
colon dilated, no obstruction 
Boni oo dns B3. F ‘3 90 = F Paralytic ileus, Umbilical hernia and volvulus 
malabsorptive of small bowel and large 
disorder, colitis, bowel reduced: small bowel 
chronic volvulus and colon dilated, not 
improved after operations 
ree 26, F 19 81 a T Acute abdomen, Gastrojejunostomy duodeno- 
appendicitis, jejunostomy, vagotomy, 


antrectomy, jejunal 
resection, right colon 
resection, lysis of adhesions, 
and many exploratory 
laparotomies: small bowel 
and colon dilated, 

no obstruction 


duodenal obstruction, 
duodenal aplasia, 
megaduodenum, 
partial bowel 
obstruction, 
adynamic ileus, 
ulcerative colitis 


Note. — All cases had abdominal pain and distension, recurrent emesis, and decreased food intake. All but case 2 had diarrhea. All but cases 5 and 6 had a 
family history of the disease. 





' + = present, - = absent. 
T Siblings. 
TABLE 2 
Radiographic Data 
Case No Abdominal Study Esophagus Stomach Small Intestine Colon 
1 (figs. 2, 5, 8).... Mild nonspecific Aperistalsis, active Normal (slow Duodenum and Extensive 
intestinal local contractions, emptying on one jejunum 2 times diverticulosis 
distention mildly dilated of six studies) normal size, active 
local contrac- 
tions, slow 
emptying 
Z1 3 iss Mild nonspecific Aperistalsis, active Dilated, slow Duodenum and Extensive 
intestinal local contractions, emptying jejunum 1% times diverticulosis 
distention mildly dilated normal size, active 
local contractions 
3 (figs. 6, 9)...... M Markedly distended Normal (aperistaltic Normal Megaduodenum, Dilated and redun- 
small intestine, at manometry) dilated proximal dant, loss of 
free air simulated jejunum, slow haustra, slow 
emptying emptying 
4...............  Markedly distended  Aperistalsis Normal Megaduodenum, Dilated and redun- 
small intestine diffuse dilatation, dant, loss of 
slow emptying haustra 
5 (figs: 1, 3)... Markedly distended Aperistalsis, Normal Diffuse dilatation, Dilated and redun- 
small and large moderately dilated slow emptying dant, loss of 
intestines, free air haustra 
simulated 
6 (fig. 7).........  Markedly distended Aperistalsis Normal gastric Diffuse dilatation, Dilated and redun- 


dant, loss of 
haustra 


small and large remnant slow emptying 


intestines 
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Fig. 1.— Case 5. A, Supine film showing markedly distended bowel mimicking obstruction and close apposition of dilated loops producing appearance 
resembling extramural free air. B, Upright film 9 months earlier showing gas beneath diaphragm suggesting pneumoperitoneum. Appearance caused by 


dilated loops of bowel pressed against diaphragm. 


Stomach 


Case 1 had six studies over a 2 year period with only 
the last showing a delay in gastric emptying. Case 2 had 
four studies over a 10 year period (fig. 4), all showing 
slow emptying. Findings in three other patients were un- 
remarkable, and the fourth had a normal gastric remnant. 


Small Intestine 


Enlargement and delayed barium transit was present in 
all six patients. In cases 1 and 2 the size and spacing of the 
plicae circulares were normal and barium was diluted by 
excessive fluid (fig. 5A). Hyperactive, nonpropulsive con- 
tractions were a distinguishing feature in both patients in 
multiple studies over a 3—10 year period. Peristaltic 
rushes were never observed. During a period when case 1 
was maintained entirely by total parenteral nutrition, the 
bowel was normal size at two examinations 5 months 
apart (fig. 5B). During a period of oral food intake 1 year 
later, the patient suffered an exacerbation of abdominal 
distention and vomiting. Small bowel study showed the 
duodenum and jejunum again enlarged. 

In the other four patients there was considerably more 
dilatation associated with marked atony of the bowel. 
Two (cases 3 and 4) had huge duodenums simulating 
obstruction by the superior mesenteric artery (fig. 6). 
With time and positioning, barium eventually flowed into 
the distal small intestine which was also greatly dilated. 
Barium remained in the duodenum for 19 days in one and 
for 14 days in the other. The plicae circulares were ob- 
scured by excessive fluid and solid material in case 4 but 


appeared normal in the jejunum of case 3. The other two 
patients had excessive fluid within diffusely dilated, atonic 
small intestines (fig. 7). The duodenums were not huge. 
The plicae circulares were not seen and barium did not 
fill the cecum in 24 hr. 


Colon 


All six patients had abnormal colons, manifested by 
diffuse and extensive diverticular disease (fig. 8) or dilated, 
atonic, and redundant colons that lacked haustra (fig. 9). 
Diverticulosis was diagnosed in case 1 at age 25, unusually 
early for this disease. In case 3 a radiographic examination 
for obstipation 13 years earlier was interpreted as showing 
a megacolon (M. G. Clay, personal communication). In 
case 4 a barium enema just 9 months prior to our exami- 
nation was normal. 


Literature Review 


Approximately 20 cases of idiopathic intestinal psudo- 
obstruction are recorded in the English literature [7, 
11—20]; there are many reports of megaduodenum 
[21—25]. The two syndromes have apparently been dis- 
tinguished because of the more extensive small bowel 
involvement of the former. 

Most reports deal predominantly with the small intestinal 
abnormalities. Increased intestinal caliber and delayed 
transit of barium are found in all cases. The length of 
dilated small intestine varies [7, 11, 14], even between 
studies in the same patient [11]. In some patients the small 
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Fig. 2.—Case 1. A, Upright film before barium showing air-fluid level 
in upper esophagus. B, Film showing mildly dilated upper esophagus and 
irregular esophageal lumen produced by multiple local contractions. 


intestine is hyperactive and nonpropulsive [17, 18]: in 
others it is hypomotile [7, 13]. 

Little attention has been focused on the other portions 
of the gastrointestinal tract. Only eight of the 20 reported 
cases had esophagrams; in the one abnormal case the 
esophagus was dilated and emptying was delayed, with a 
suggestion of intermittent spasm at the gastroesophageal 
junction [7]. Two patients who were radiographically 
normal underwent esophageal manometry and one was 
aperistaltic [7, 14]. Two other patients did not have 
esophagrams but their esophageal manometries were also 
abnormal [14]. 

The stomach was mentioned in only half of the cases. 
It was normal in seven and abnormal in three. Emptying 
was delayed in two and there was slight dilatation in the 
third 17,11, 12. 15. 17]. 

The colon was examined in nine of the 20, and was 
abnormal in three [7, 11, 14, 15, 18—20]. Two patients 
had atonic distended colons and the third had a "capacious 
and redundant" colon [7, 11, 14]. 


Discussion 
Our observations indicate that idiopathic intestinal 


pseudoobstruction is a disease of generalized gastro- 
intestinal smooth muscle dysfunction. All six of our patients 





had abnormalities of the esophagus, small bowel, and 
colon. This diffuse involvement was not emphasized in the 
previously reported cases. 

The radiographic and manometric patterns of the 
esophagus could be mistaken for vigorous achalasia [26] 
and, in fact, case 1 was referred with that diagnosis. 
Scleroderma was also a possible diagnosis in cases 3—6. 
However, none of these patients had Raynaud's phenom- 
enon or disease of the skin, lungs, kidneys, or heart. In 
addition, two of the four were siblings, whereas sclero- 
derma is rarely familial [27]. It is unlikely that scleroderma 
would be limited to the bowel for so many years without 
manifestation of any of its other features. 
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Fig. 3. — Case 5. Esophagus more dilated than in case 1 
(fig. 2) and atonic. 


The most striking feature of the syndrome is the dis- 
tended small intestine. The degree of distention and the 
length of affected bowel vary greatly. Although two of our 
patients had duodenal enlargement, the enlargement was 
not confined to this portion. It is possible that some reports 
of megaduodenum may actually represent cases of idio- 
pathic pseudoobstruction in which the rest of the bowel 
was not studied. 

The stomach is not universally affected, but when it is, 
emptying is delayed and it is sometimes enlarged. It is not 
at all clear why the stomach is frequently spared in this 
syndrome. 





Fig. 4.— Case 2. Large stomach, wide proximal small intestine, normal 
plicae circulares, and barium diluted by excessive small bowel fluid 


The colon was abnormal in all of our cases. It is usually 
redundant, atonic, and devoid of haustra and may mimic 
idiopathic megacolon. Indeed, the latter diagnosis was 
made in one of our patients many years before our 
evaluation. Extensive diverticular disease, not mentioned 
in the reported cases, was also observed. Because of the 
early age at which diverticulosis was diagnosed in case 1, 
the diffuse nature of the involvement, and the identical 
appearance of the colon in cases 1 and 2, it is our impres- 
sion that diverticular disease is part of their particular 
syndrome. Smooth muscle hyperactivity is thought to be 
related to diverticular disease in general [28] and would 
fit their disease, in particular. The diverticula did not 
resemble those reported in scleroderma where the saccu- 
lations are wide mouthed and large [29]. 

This heterogeneous syndrome is characterized by the 
absence of propulsive motor activity. In one form (cases 
1 and 2), smooth muscle contractions are hyperactive and 
uncoordinated; in the other (cases 3—6), smooth muscle 
contractions are reduced or absent. 

The differences in motor activity could be explained by 
postulating two types of pathophysiology. We believe that 
cases 1 and 2 have myenteric plexus dysfunction. This is 
supported by the mecholyl test findings and by analogy 
to achalasia and diffuse esophageal spasm, diseases in 
which positive mecholyl tests and myenteric plexus dam- 
age are reported [10, 30—33]. A silver technique was 
used to evaluate the myenteric plexus in one previous 
report of idiopathic intestinal pseudoobstruction, and, in 
fact, severe damage was described [12]. In contrast, the 
hypomotile form of the syndrome may be caused by 





Fig. 5.— Case 1. A, Normal stomach but wide small intestine and barium diluted by excessive fluid. B, Film 6 months later showing normal-sized 
small intestine. pv xx 
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Fig. 6.—Case 3. Greatly distended duodenum mimicking obstruction 
by superior mesenteric artery; stomach normal. 





Fig. 7.—Case 6. Diffusely widened small intestine, diminished plicae 
circulares, and barium diluted and flocculated by excessive fluid 
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Fig. 8.—Case 1. Extensive diverticular disease involving entire colon. 


smooth muscle damage. This was recently shown in case 
4, where smooth muscle degeneration was found in a 
segment of small intestine excised at surgery [34]. 

This syndrome should be considered in any patient with 
months or years of obstructive symptoms. If barium 
examinations of the esophagus, stomach, small intestine, 
and colon show that motor abnormalities are diffuse and 
no underlying disease is present, a diagnosis of idiopathic 
intestinal pseudoobstruction will be warranted and the 
patient can be spared exploratory laparotomy. 
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Radiographic Evaluation of Complications after 
Jejunoileal Bypass Surgery 


ALBERT A. MOSS,' HENRY I. GOLDBERG, AND ROBERT E. KOEHLER 


A retrospective analysis of 89 patients who underwent 
jejunoileal bypass surgery for morbid obesity disclosed 
33 complications that were detected radiographically. In- 
testinal obstruction (10.1% of patients), cholecysti- 
tis (5.6%), renal stones (4.5%), peptic ulcer (3.4%), mega- 
colon (6.7%), and elongation of the small intestine with 
hypertrophy of the mucosal folds of the jejunum (6.7%) 
were diagnosed solely by radiographic means. 


Massive, intractable obesity has been successfully treated 
surgically by two methods of intestinal bypass |1, 2]. The 
Payne procedure is a jejunoileal anastomosis in which 14 
inches of jejunum is anastomosed to 4 inches of terminal 
ileum in an end-to-side manner [3]. Although satisfactory 
weight reduction is achieved by most patients, a number 
of patients fail to reach or maintain adequate weight re- 
duction. Some investigators [4, 5] have suggested that 
reflux of nutrients into the bypassed ileum may account 
for some of these failures. The Scott procedure [5] was 
designed to prevent reflux into the bypassed ileum. In 
this operation the proximal jejunum is anastomosed end- 
to-end to the distal ileum, and the bypassed small intestine 
is diverted into the transverse or left colon. 

The incidence of various complications following 
jejunoileal bypass surgery is difficult to ascertain because 
most series are small and report only particular complica- 
tions in depth [6—11]. The contribution of the radiologic 
examination of the intestine in detecting complications of 
jejunoileal bypass surgery has been all but ignored [4]. 

This retrospective study was undertaken to determine 
the number, type, and incidence of complications follow- 
ing jejunoileal bypass surgery in which radiographic find- 
ings were instrumental in the diagnosis. 


Materials and Methods 


The medical records and radiographs of all patients who 
underwent a jejunoileal bypass procedure at our institution from 
1966 through 1974 were analyzed. The group consisted of 
89 patients, 72 female and 17 male. Ages ranged from 15 to 61 
years (mean, 36.8). The mean weight was 146.4 kg (range, 
93.2—246.8). The period of follow-up averaged 33 months. Of 
the 89 patients, 84 initially underwent a Payne type of intes- 
tinal bypass; five had a Scott procedure. 

Metabolic disturbances, electrolyte abnormalities, and hepato- 
cellular complications were noted but not analyzed in detail. 
Follow-up surgical procedures such as hernia repairs and lipec- 
tomies were not considered complications for purposes of this 
analysis. Particular attention was paid to any complications in 
which radiographic evaluation played a significant role in locating 
or detecting the complication. 


Received February 23, 1976; accepted after revision June 16, 1976. 


Results 


A total of 33 postsurgical complications were detected 
radiographically (table 1). One complication occurred in 
22 patients, and six patients experienced more than one 
complication. 

Intestinal obstruction (table 2) was the most common 
complication, occurring in 10.1% of the patients. Three 
cases of obstruction were due to jejunoileal intussuscep- 
tion (fig. 1). One patient had jejunojejunal intussusception 
of the bypassed segment, and volvulus or incarcerated 
hernia were encountered in four patients. Half of the 
obstructions occurred within 2 weeks of surgery, and all 
were diagnosed by barium examinations of the small bowel 
or plain films. 

Cholecystitis and cholelithiasis developed in five patients 
(5.6%) following jejunoileal bypass (table 3), while gall- 
stones, cholecystitis, or both were found in six patients at 
the time of bypass surgery. Twelve patients had previous 
cholecystectomies for gallbladder disease. Thus 11 (14.3%) 
of 77 patients having gallbladders were found to have 
abnormal gallbladders at the time of initial bypass surgery 
or developed cholecystitis following jejunoileal shunt. 

Renal stones occurred in four patients (4.5%). In two 
instances the calculi proved to be oxalate stones. Uric 
acid stones were passed on four occasions by one patient, 
and radiopaque renal calculi developed in another patient. 

Peptic ulcer developed in three patients (3.4%). Two 
were found to have duodenal ulcers, and in one patient a 
large gastric ulcer developed 2 years after bypass surgery. 
In this patient an analysis for gastric acid before surgery 
demonstrated a basal acid output of 2.56 mEg/hr and a 
maximum stimulated output of 39.6 mEqg/hr. After sur- 
gery, the basal acid output had increased to 10.33 mEq/hr 
and the stimulated output to 53.97 mEq/hr. 

Six patients (6.7%) had symptomatic megacolon (fig. 2 
and table 4). Most had severe diarrhea and abdominal 
pain, and the colon in all instances was dilated to greater 
than 7 cm in diameter. Ulcerations were not identified, 
and persistent metabolic or electrolyte abnormalities were 
not observed. In one patient prostaglandin E; was ad- 
ministered, but the colon did not contract. 

In six patients (6.7%) elongation of the jejunum and 
hypertrophy of mucosal folds of the jejunum and ileum 
were demonstrated and verified surgically (fig. 3A). Patho- 
logic examination of specimens showed villous hyper- 
trophy, wall thickening, and elongation of the bowel (fig. 
3B). All six patients failed to lose weight or to maintain 
adequate weight loss. Radiographically the bowel appeared 
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Fig. 1. — Jejunoileal intussusception following Scott procedure. Jejunum 
telescopes over ileum resulting in reversed intussusception. 


TABLE 1 


Radiographically Detected Postsurgical Complications 





Complication Frequency Patients (76) 
(N = 89) 
Obstuclol. ura ons 9 10.1 
Cholecystitis, cholelithiasis... . . 5 5.6 
Ronal SIONES .... a Ea Ros 4 4.5 
Peptie ulcers. «v9 3 3.4 
MOBACOION eieaa aia 6 6.7 
Elongation, hypertrophy...... 6 6.7 
TABLE 2 


Intestinal Obstruction after Jejunoileal Bypass Surgery 





Age (Yr) Type of Bypass Cause of Obstruction Time of Onset 
after Bypass 
36...  Payne(14" X 4") Jejunoileal 15 mo 
intussusception 
48... Scott (12" X 12") Jejunoileal 2 wk 
intussusception 
53...  Payne(14" X 4") Jejunojejunal 2 yr 
intussusception 
42... Scott (12" X 4") Jejunoileal 9 mo 
intussusception 
31...  Payne(13" X 5") Incarcerated umbilical 4 days 
hernia 
40...  Payne(14" X 4A") Incarcerated umbilical 4 yr 
hernia 
39. .  Payne(14" X 4") Volvulus jejunum 4 days 
29...  Payne(14" X 4") Volvulus and herniation 7 days 
53...  Payne(14" X 4") Misplaced suture 1 wk 


Note. — All patients were female. 





Fig. 2. — Barium study showing distention of colon to 8.5 cm. Patient 
had severe nonbloody diarrhea. 


TABLE 3 


Gallbladder Disease after Jejunoileal Bypass Surgery 











Age (Yr) Complication Time of Onset 
after Bypass 
EB. usa Acute cholecystitis, cholelithiasis 4 yr 
7. > v Acute cholecystitis, cholelithiasis 2 wk 
28 2:5 Acute cholecystitis, cholelithiasis 4 wk 
86... Acute cholecystitis, jaundice, stones in 3 mo 
common bile duct and gallbladder 
205 43x45 Acute cholecystitis, cholelithiasis 3 yr 





Note. — All patients were female. 


dilated, and the length of bowel had increased over that 
measured at the finish of surgery. Several of these patients 
also had reflux of barium into their bypassed ileum (fig. 4). 


Discussion 


Fikri and Cassella [8] reported 34 operative and 73 
delayed complications in 52 patients undergoing jejunoileal 
bypass surgery. Baber et al. [11] noted a 32.2% compli- 
cation rate over a 10 year period in 86 patients who 
underwent bypass operations. While these reports men- 
tioned that some complications were demonstrated by 
radiographic methods, the number and type of complica- 
tions in which radiography played a significant role in 
detection were impossible to ascertain. 
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Fig. 3.—A, Elongation and dilatation of jejunum after bypass surgery. Patient regained over 75 pounds after initial satisfactory weight loss. 
B, Surgical specimen resected from same patient in revision of jejunoileal bypass because of weight gain. Note mucosal and villous hypertrophy and 


thickened bowel wall. 


TABLE 4 


Megacolon after Intestinal Bypass 








Time of Onset 





Age (Yr) Type of Bypass Symptoms 
after Bypass 
(Yr) 

39... Scott ( 8” X8") Diarrhea, weakness, % 
nausea 

20...  Payne(14" X 4") Massive diarrhea, 1 
abdominal pain 

41... Scott (13" X 5") Diarrhea, abdominal 2 
distention 

46... Scott (13" X 5") Diarrhea 1 

93...  Payne(14" X 4") Abdominal pain, 1 
bloating, nausea 

45...  Payne(14" X4") Bloating, diarrhea 2 


eee 


Note. — All patients were female. 


Our 89 patients suffered 33 complications which were 
diagnosed radiographically. The most common complica- 
tion was intestinal obstruction. However, unlike most 
cases of intestinal obstruction, none was due to adhesions. 
Because of the extreme obesity of these patients, an 
umbilical hernia is often present which predisposes to 
incarceration of the intestine. Intussusception in the anas- 
tomotic region has been reported to be a common cause 
of postoperative intestinal obstruction [8, 11], and the 
small bowel has been fixed to the root of the transverse 
mesocolon to prevent it [12]. Rearrangement of normal 
anatomy, mesenteric defects, and rapid weight loss may 
all be predisposing factors in the development of small 
bowel volvulus. 

Acute cholecystitis developing after jejunoileal bypass 
is a recognized complication of the procedure [1, 3, 11]. 
It occurs in patients having normal gallbladders [11] and 





| 


Fig. 4. — Massive reflux of barium into blind loop of ileum in patient with 
inadequate weight loss following Payne-type jejunoileal bypass 


in those with cholelithiasis but no evidence of cholecystitis 
present at surgery [1]. The high incidence of acute 
cholecystitis in the postoperative period has led some 
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surgeons to consider prophylactic cholecystectomy [11]. 
Although we are not sure prophylactic cholecystectomies 
are indicated, we do believe that an oral cholecystogram 
should be part of the presurgical evaluation. If it is found 
to contain calculi or any evidence of disease, the gall- 
bladder should be removed. 

Renal oxalate calculi can develop in patients with in- 
flammatory disease of the ileum or those who have had 
resection of the terminal ileum [13, 14]. Renal oxalate 
calculi have also been noted in 6%—10% of patients 
undergoing jejunoileal bypass [9]. The postoperative oxa- 
late level in increased in approximately 90% of patients 
who form renal oxalate calculi [9]; this increase was 
documented in two of our four patients with renal stones. 
The finding of uric acid renal calculi in one patient raises 
the possibility that uric acid metabolism can be altered in 
some patients following bypass surgery. 

A transient increased rate of basal gastric secretion 
following massive small bowel resection has been noted 
in dogs [15, 16] and man [16]. We observed an increase 
in basal and maximum stimulated acid output in one pa- 
tient who developed a gastric ulcer. The cause of the 
increased acid output is to date unknown. 

Megacolon is a complication of intestinal bypass sur- 
gery for which the radiologist has primary diagnostic 
responsibility. Counting our six cases, nine examples have 
now been reported [8]. The patients usually have severe 
diarrhea that develops from 5 months to 3 years after 
bypass surgery. The cause of the megacolon remains 
unknown. No consistent electrolyte abnormalities have 
been found, but the lack of colonic response to prosta- 
glandin E, administration suggests that some type of 
autonomic dysfunction occurs. Megacolon should be sus- 
pected if a plain film of the abdomen shows a colon 
measuring greater than 6.5 cm in diameter. Unlike toxic 
megacolon, the margins of the dilated colon are not 
irregular or ulcerated, and no clinical signs of toxicity 
are present. 

Reflux of barium into the bypassed ileum was noted in 
seven of our patients. Three subsequently had revision 
of their bypass because of inadequate weight reduction. 
The other four have begun to regain weight after a satis- 
factory initial weight reduction, and it is tempting to 
escribe these shunt failures to reflux of nutrients into the 
ileum. Quaade et al. [17] failed to note any relation of 
blind loop reflux to weight reduction in patients with 
12 inches of jejunum anastomosed to 12 inches of ileum. 
The relationship between reflux of barium into the by- 
passed ileum and amount of weight loss has not been 
evaluated for the Payne procedure. 

Elongation of the small bowel and hypertrophy of the 
mucosal folds may also be demonstrated radiographically. 
Dowling and Booth [18] confirmed these findings by 
surgical exploration and histologic examination of resected 
small bowel. In one series, elongated jejunum was found 
in 7596 of patients who underwent jejunoileal revisions [3]. 
Ten of our patients had an elongated jejunum, six of whom 
have undergone revision of the jejunum for failure to 
maintain adequate weight loss. The time it took for 


elongation ranged from 6 months to 3 years after 
jejunoileal anastomosis. We recommend a radiographic 
examination of the small bowel in all patients shortly after 
bypass surgery to establish a baseline measurement. If 
weight gain then occurs, lengthening of the bowel can 
be confirmed on follow-up films. 

In rats after intestinal resection, epithelial cells migrate 
more rapidly up the intestinal villi [19]; in dogs an in- 
creased length of villi [20] and villose hypertrophy [21] 
have been demonstrated. Porus [22] found no quantita- 
tive evidence that hypertrophy of intestinal villi occurs in 
man after intestinal resection. However, he did note an 
increased number of cells per unit length of epithelial 
border. 

We found thickening of the folds in the proximal 
jejunum in six of our patients after the bypass surgery. 
All these patients also had elongation of the bowel and 
subsequently underwent surgical resection and reanasto- 
mosis for inadequate weight reduction. Pathologic exami- 
nation revealed rugal hypertrophy, a hyperplastic mucosal 
pattern of the jejunum, and a pattern of abundant villi with 
individual thickening. The pathologic diagnosis was villose 
hypertrophy. The relationship of this villose hypertrophy 
and elongation of the bowel to inadequate weight reduc- 
tion remains unknown. 


REFERENCES 


1. Gazet J-C, Pilkington TRE, Kalucy RS, Crisp AH, Day S: 
Treatment of gross obesity by jejunal bypass. Br Med J 
4:311—314, 1974 

2. Scott HW Jr, Law DH: Clinical appraisal of jejunoileal shunt 
in patients with morbid obesity. Am J Surg 117:246—253, 
1969 

3. Payne JH, DeWind L, Schwab CE, Kern WH: Surgical treat- 
ment of morbid obesity: sixteen years of experience. Arch 
Surg 106:432—437, 1973 

4. Bathazar EJ, Goldfine S: Jejunoileal bypass: roentgeno- 
graphic observations. Am J Roentgenol 125:138—142, 
1975 

5. Scott, HW Jr, Sandstead HH, Brill AB, Burko H, Younger RK: 
Experience with a new technic of intestinal bypass in the 
treatment of morbid obesity. Ann Surg 174:560—571,1971 

6. Brown RG, O'Leary JP, Woodward ER: Hepatic effects of 
jejunoileal bypass for morbid obesity. Am J Surg 127:53— 
58, 1974 

7. Lewis LA, Turnbull RB Jr, Page IH: Effects of jejunocolic 
shunt on obesity, serum lipoproteins, lipids, and electrolytes. 
Arch Intern Med 117:4—16, 1966 

8. Fikri E, Cassella RR: Jejunoileal bypass for massive obesity: 
results and complications in fifty-two patients. Ann Surg 
179:460—464, 1974 

9. Gregory JG, Starkloff EB, Miyai K, Schoenberg HW: Uro- 
logic complications of ileal bypass operation for morbid 
obesity. J Uro/ 113:521—524, 1975 

10. Moxley RT, Pozefsky T, Lockwood DH: Protein nutrition 
and liver disease after jejunoileal bypass for morbid obesity. 
N Engl J Med 290:921—926, 1975 

11. Baber JC Jr, Hayden WF, Thompson BW: Intestinal bypass 
operations for obesity. Am J Surg 126:769—772, 1973 

12. Scott HW Jr, Law DH, Sandstead HH, Lainer VC Jr, Younger 
RK: Jejunoileal shunt in surgical treatment of morbid obesity. 
Ann Surg 171:770—780, 1970 


13. 


14. 


15. 


16. 


ire 


JEJUNOILEAL BYPASS SURGERY 


Chadwick VS, Modha K, Dowling RH: Mechanism for hy- 
peroxaluria in patients with ileal dysfunction. N Eng/ J Med 
289:172—176, 1973 

Earnest DL, Johnson G, Williams HE, Admirand WH: Hy- 
peroxaluria in patients with ileal resection: an abnormality 
in dietary oxalate absorption. Gastroenterology 66:1114— 
1122, 1974 

Windsor, CWO, Fejar J, Woodward DAK: Gastric secretion 
after massive small bowel resection. Gut 10:779—786, 
1969 

Frederick PL, Sizer JS, Osborne MD: Relation of massive 
bowel resection to gastric secretion. N Eng/ J Med 272: 
509—514, 1965 

Quaade F, Juhl E, Feldt-Rasmussen K, Baden H: Blind-loop 
reflux in relation to weight loss in obese patients treated with 
jejunoileal anastomosis. Scand J Gastroenterol 6:537—541, 
1971 


18. 


19. 


20. 


ai 


"e 


741 


Dowling RH, Booth CC: Functional compensation after 
small-bowel resection in man: demonstration by direct mea- 
surement. Lancet 2:146—147, 1966 

Loran MR, Crocker TT: Population dynamics of intestinal 
epithelia in the rat two months after partial resectioh of the 
ileum. J Ce// Bio/ 19:285—291, 1963 

Bochkov NP: Morphological and physiological changes in 
the small intestine of the dog after its partial resection. Bull 
Exp Bio! Med 46:1261—1265, 1958 

Clatworthy HW Jr, Saleeby R, Lovingood C: Extensive small 
bowel resection in young dogs: its effect on growth and 
development. An experimental study. Surgery 32:341—349, 
1952 

Porus RL: Epithelial hyperplasia following massive small 
bowel resection in man. Gastroenterology 48:753—757, 
1965 


The Small Bowel Enema: Experience with 150 Examinations 


D. E. SANDERS! AND C. S. HO! 


Clinical application of the small bowel enema has re- 
ceived waxing and waning enthusiasm since it was first 
described in 1929. Our experience with 150 small bowel 
enema studies is presented. The Sellink method was used 
for patients without ileostomy, (140), and retrograde 
studies for those with ileostomy. The merits of the small 
bowel enema compared to the conventional technique are 
discussed. The small bowel enema is the preferred method 
for radiologic assessment of the small bowel in patients 
whose clinical picture suggests small bowel disease. 


Since 1929 when the method for direct visualization of 
the small bowel by infusion of barium through a duodenal 
tube was first described [1], the technique has had many 
proponents [2—4]. The difficulty of duodenal intubation 
with rubber tubing was the main obstacle to its widespread 
acceptance. In the early 1960s, Scott-Harden et al. [5] 
and Pygott et al. [6] revived interest in the technique, and 
a double sheath duodenal tube [5] was devised to facilitate 
intubation. Scott-Harden et al. [5] used the antegrade 
small bowel enema as a selective method for investigation 
of small bowel obstruction and bleeding. However, it was 
the Bilbao-Dotter tube [7] which established duodenal 
intubation as an easy and rapid procedure. Using this 
technique, Sellink [8] performed small bowel enemas on 
a routine basis and showed very encouraging results. 

Since October 1974, we have successfully performed 
small bowel enema examinations in 150 patients. For 
patients with an ileostomy, a retrograde enema through 
the ileostomy was done. For those without ileostomy, we 
followed Sellink’s method, using the Bilbao-Dotter tube 
for duodenal intubation and infusing the small bowel with 
barium sulphate suspension (colloidal barium sulphate, 
Unik Medical Laboratory, Montreal) followed by cold tap 
water. 


Method 


The small bowel enema was originally used to Clarify inde- 
terminate or equivocal findings in conventional small bowel 
study. Because the procedure proved helpful, it became the 
primary procedure for patients with clinical Suspicion of small 
bowel disease (table 1). 

Patient preparation consists of omission of breakfast on the 
day of examination. The guide wire of the Bilbao-Dotter tube is 
well lubricated and inserted into the tube, with the guide wire 
tip positioned 6 inches proximal to the tip of the tube. The tube 
is then thoroughly lubricated and introduced into the nose with 
the patient sitting. Once the tube has passed the nasopharynx 
into the esophagus, it is advanced further into the stomach until 
resistance is felt. The tube position is determined by brief 
fluoroscopy with the patient upright. It is then manipulated into 
the antrum if not already there. An attempt is made to pass it 
through the pylorus by asking the patient to breathe deeply. 
If this is unsuccessful, the patient is tilted on the fluoroscopic 
table to the horizontal position. A prone or right lateral position 
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is assumed for the tip to pass through the pylorus, and a left 
posterior oblique position for the second part of the duodenal 
loop. The tip is advanced to the ligament of Trietz. The guide 
wire is removed and the patient is ready for infusion. With 
practice, the entire intubation takes less than 5 min with minimal 
fluoroscopic time. 

First 600 ml of 30% (wt/wt) barium suspension (Unik) con- 
tained in a disposable barium enema bag is infused. This is 
followed by 600 ml of cold tap water in a separate bag. Both 
bags are suspended 3 feet above the table and are connected 
to the Bilbao-Dotter tube by a three-way connector. 

The barium infusion is started with the patient supine. Inter- 
mittent fluoroscopy is performed. A spot film of the proximal 
small bowel is obtained early in the examination, since this is 
often the site of pathology. A full prone film of the abdomen is 
obtained at the completion of barium infusion. 

Water is infused and another full film of the abdomen made 
after completion of infusion or when the barium column reaches 
the terminal ileum. Spot films of the terminal ileum are then 
obtained with compression of the abdomen. Cephalad or caudad 
angulation of the overhead x-ray tube can be done to facilitate 
unfolding of overlapping loops. The time required (including 
intubation) is usually 25—30 min. Several normal studies are 
shown in figure 1. 

In patients with an ileostomy, the small bowel proximal to the 
ileostomy is best studied by the retrograde method. An end 
hole is made by cutting the tip of a no. 16 French Foley catheter. 
After lubrication, it is introduced 5—8 cm into the stoma. The 
patient is asked to compress the catheter with a gauze pad to 
prevent reflux from the stoma. 

The catheter is connected and the infusion begun. Spot films 
are made with appropriate projections. With intermittent fluoro- 
scopy, as many loops of small bowel are examined as retrograde 
flow will permit. 


Results 


Intubation failed in one patient due to a fungating car- 
cinoma of the antrum of the stomach. This patient and a 
small number who refused the procedure have been 
excluded. 

Of the 150 examinations performed, 10 were retro- 
grade studies through ileostomies. The rest were done 
with duodenal intubation. The findings are recorded in 
table 2. 

In 26 patients, recent conventional small bowel studies 
were available for comparison. These were performed 
using the large volume barium technique described by 
Marshak and Lindner [9]. In 13 patients, new and useful 
information was obtained. Details are listed in table 3. 
All lesions shown by conventional studies were also seen 
by the enema method. 

In 15 patients, pathologic findings obtained at biopsy, 
surgery, or autopsy were correlated with radiologic find- 
ings (table 4). All but two preoperative radiologic diag- 
noses were confirmed. In one patient (L. R.) who had 
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Fig. 1.—Normal small bowel enemas of four patients. Note full dis- 
tension and lack of motility of loops. Caliber of loops only slightly 
dilated despite infusion with large volume of contrast and water. Usual 
feathery mucosal pattern of jejunum transformed into slightly stretched, 
uniformly spaced circular folds. 


disseminated carcinomatosis in the abdomen involving the 
mesentery and the intestine, the small bowel enema find- 
ings were considered normal. In this case, the conventional 
study also showed no abnormality. 

In another patient (P. C.) with Crohn’s disease of the 
ileum: confirmed by open ileal biopsy, the normal small 








bowel enema probably reflected the limitations of any 
small bowel study currently available. Malabsorption 
studies indicated disease of the ileum. At laparotomy the 
only abnormality was minimal fatty tissue adhering to the 
serosa of a loop of ileum. An open biopsy of this area 
showed multiple noncaseating granulomata in the sub- 
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4 


Fig. 2.— Case 1. A, Upper GI series showing suspicious narrow segment of proximal jejunum just beyond ligament of Treitz. 8, Small bowel enema 
showing exact extent of segment and ulceration in it. At laparotomy, carcinoma of jejunum was found and segment resected. 


TABLE 1 


Indications for Small Bowel Enema 





—— ———MUIAlAOÁAAM—ÓÓÉHHH 





Indication No. Patients 
Crohn's diséase........ eese EVA 89 
Small bowel obstruction................... 37 
OOG S65 he a Ier a a ICI 12 
AN P Baal) hd, rch <u E E ee Bh ae 5 
POGOMING DEM. osea Rum E eS 2 
Carcinoid tumor. «ccc sso RI. P. 
FEEDS MIESTE EEEE EE P EA TUS 1 
MEBDSOFDDOM. soe kb ce Rex wa 2 

»poo0 | Se D ee ee E ee aa en er 150 

TABLE 2 
Results of Small Bowel Enema 

Diagnosis No. Patients 
MORE ie oa Sao aah og? ge ak a Gt Ek a ce 94 
Crohn's GiS@RSG 64. cia cs cw n RR ees 37 
Small bowel obstruction................... 7 
d 027^ ed ai a eae: E ec E E ay es a each ge 5 
EDEN. Loco ne ee ERU re re 2 
Jeignal. Gorno os 00s 602 26508 BRE 1 
Carcinoid tumor................. ees 1 
lechaemic ileitiS$........ osos ro rrr 1 
Poet bulbar iler... vu ar Rx 1 
Malfunctioning of ileostomy. ............... 1 

|. ici sg ah sane hi TUER A Oe oe ee ch TE 150 


mucosa with little or no edema. The diagnosis was most 
likely Crohn’s disease. At this stage, when there is only 
microscopic involvement of the mucosa, it is unlikely that 
there will be any demonstrable radiologic abnormality. 


Side Effects 


No major side effects were encountered. Rare instances 
of nausea and vomiting were due mostly to the presence 


of the tube and occasionally from reflux of fluid from the 
duodenum to the stomach. These symptoms disappeared 
after the tube was removed. Transient diarrhea during or 
shortly after infusion occurred in six patients and was 
probably associated with fluid overload in the small bowel. 
There was no significant abdominal pain due to the 
infusion. 


Representative Case Reports 
Case 7 


A.B., a 56-year-old Jamaican mother of eight, began to feel 
unwell with loss of appetite and weight 1 year before admission. 
One month prior to admission her hemoglobin was 5 g/100 ml, 
but she refused further investigation. She was treated with 
oral iron. 

She was admitted with acute upper respiratory tract infection. 
Further investigation showed her anemia was due to iron de- 
ficiency as a result of chronic blood loss. Tests for occult blood 
in the stool were strongly positive. An upper gastrointestinal 
series (fig. 24) showed a short suspicious segment in the 
jejunum just beyond the ligament of Treitz. A small bowel enema 
(fig. 2B) confirmed the finding and showed an annular constrict- 
ing and ulcerative lesion. A diagnosis of carcinoma of the 
proximal jejunum was made. 

At laparotomy, the carcinoma was confirmed; the liver was 
not involved, and a segment of jejunum was resected. Pathology 
showed ulcerating carcinoma of the jejunum with involvement 
of the full thickness of its wall. Two lymph nodes in the mesen- 
tery were also involved. 

Comment. The small bowel enema confirmed a suspicious 
finding and demonstrated typical morphology in a much more 
convincing manner than the upper GI series. 


Case 2 


J. K., a 44-year-old woman, sustained multiple injuries in a 
motor vehicle accident, including fracture of the pelvis, bilateral 
pneumothorax, and lacerations of the liver, spleen, and mesen- 
tery. After resuscitation with massive blood transfusion and 
bilateral chest drains, she underwent laparotomy; splenectomy 
with resection of 4 feet of small bowel and suturing of the liver 
was performed. In the ensuing 4 months she underwent two 
craniotomies, developed posttraumatic hydrocephalus menin- 
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TABLE 3 
Comparison of Conventional Study and Small Bowel Enema 
Patient Clinical Abstract Conventional Study Small Bowel Enema 
an eee ea 
A. B. tease 1)... esros Anemia ? Jejunal lesion Lesion definitely defined; 
diagnosis of jejunal carcinoma* 
Ce, i ee eee ee Chronic blood loss Normal Postbulbar ulcer" 
M. D. (case 4)..... Bloating Normal Carcinoid tumor* 
GP rra Crohn's disease Crohn's disease of ileum Disease confirmed; also showed 
fistula to sigmoid" 
M. T.. Crohn's disease Crohn's disease of Same 
terminal ileum 
L. P. 16asn 3)... Recurrence of Crohn's disease Recurrence in left iower Left lower quadrant loop normal; 
quadrant loop stenotic lesion 1» feet 
proximal to ileostomy* 
FE. Se ? Crohn's disease Normal Crohn's disease of 
terminal ileum* 
CMN se a ? Small bowel fistula No fistula Small bowel fistula* 
F. Y... Anemia Normal Normal 
ee Chronic blood loss Normal Normal 
J. K. (case 2). Subacute obstruction Normal Obstruction by adhesion" 
H. G.. Pancreatic carcinoma, Delay in gastric emptying High obstruction at proximal 
? small bowel obstruction jejunum* 
E. P Leve pirme ? Crohn's disease Normal Crohn's disease of 
terminal ileum* 
| Ses eee ? Crohn's disease Crohn's disease of Same 
terminal ileum 
JG... Postoperative small bowel Normal jejunum Same 
fistula 
DE... Crohn's disease Crohn's disease of Same 
terminal ileum 
pb... ? Crohn's disease Normal Normal 
P... ? Crohn's disease Extensive Crohn's disease Same 
of ileum 
BL. ? Ulcerative colitis, Slow transit — barium did Normal* 
? granulomatous colitis, not reach terminal ileum after 
? small bowel disease 24 hr; cannot exclude disease 
L. B... Carcinomatosis, ? small Normal Normal 
bowel metastasis 
"C NN E TOR TENIS Crohn's disease of small and Crohn's disease of distal ileum Same 
large bowel 
W. A.. Melena, not yet diagnosed Normal Normal 
WW E Sie ees Crohn's disease Crohn's disease of Same 
terminal ileum 
SAL © Ree ar ee area ? Lymphoma Normal Normal 
EL. ? Obstruction Slow transit; cannot exclude Normal* 
lesion 
E.P... ? Obstruction Dilated small bowel loop; Crohn's disease; multiple short 


possible obstruction 


strictures of mid and distal 
ileum with proximal dilation 





* New and significant information obtained. 


gitis, and had complications associated with a lumboperitoneal 
shunt. 

Ten months after the accident she was cachectic and lost her 
appetite; she also had vomiting, diarrhea, and abdominal tender- 
ness. Barium examinations of the colon, stomach, and duodenum 
were normal. A conventional small bowel study (fig. 34) showed 
no definite abnormality. A small bowel enema (fig. 38) showed 
moderate distension of the midileum proximal to an abrupt 
interruption. The diagnosis of incomplete small bowel obstruc- 


tion due to adhesion was made. Because of her poor clinical 
status, she was treated by hyperalimentation and no surgery 
was contemplated. 

Comment. Conventional small bowel study was not adequate 
to demonstrate subacute small bowel obstruction in this woman. 
Although there is no operative proof of the findings in the small 
bowel enema examination, the radiologic appearance has been 
well described as diagnostic of obstruction by adhesion [10]. 
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Fig. 3.— Case 2. A, Conventional study of small bowel showing no definite abnormality. B, Small bowel enema showing sharp cutoff of distal ileum 
due to adhesion (arrow). Segment just proximal to cutoff shows dilatation and loss of normal circular folds. Filling defect proximal to obstruction 


is air bubble. 


Case 3 


L. P., a 33-year-old male, was first diagnosed in 1963 as 
having Crohn's disease at a laparotomy for suspected acute 
appendicitis. Since then he had recurrent symptoms of weight 
loss, fever, and diarrhea despite medical treatment. Three opera- 
tions had been performed (1966, 1967, and 1968); each time, 
parts of the large and small bowel were resected. After the 1968 
operation, his colon was removed except for an oversewn 
rectal stump. An ileostomy was performed. 

He remained well until 1971 when he had trouble with the 
ileostomy due to a peristomal fistula with occasional bleeding. 
After he failed to respond to Imuran therapy, a revision of the 
ileostomy was done and 6 inches of ileum was resected. On 
microscopic examination, the resected ileum showed typical 
Crohn's disease with ulcerations, transmural inflammation, and 
noncaseating granulomata. 

In 1973 he again developed abdominal pain, weight loss, and 
vomiting. A conventional small bowel examination (fig. 4A) 
showed a long segment of abnormal ileum in the left lower 
quadrant which was thought to reflect narrowing of the lumen 
and thickened mucosal folds. Recurrence of Crohn's disease was 
diagnosed and he was continued on steroid therapy. 

In 1974 a repeat small bowel study showed similar changes. 
Examination of the ileostomy showed proximal stricture and 
superficial ulcer consistent with recurrence of Crohn's disease. 
In 1975 he had crampy abdominal pain, poor appetite, and 
weight loss of 10 pounds in 6 months. A retrograde small bowel 
enema (fig. 4B) through the ileostomy showed that the loop 
previously thought to be abnormal was fully distensible and had 


normal mucosal folds. No evidence of Crohn's disease could be 
detected. However, a short stenotic segment with superficial 
ulceration was noted about 18 inches proximal to the ileostomy. 
An antegrade small bowel enema (fig. 4C) was also performed. 
Although it did not show the stenotic segment, it demonstrated 
full distension of the loop in question. 

Comment. This case illustrates the difficulty in interpreting 
some conventional small bowel studies. Normal loops that are 
not fully distended may mimic gross disease. lt also clearly 
illustrates the point made earlier; that is, full distension is 
required to show an early stenotic lesion. In this regard, the 
antegrade small bowel enema failed (just as the conventional 
study did) to distend the ileum close to the ileostomy. Therefore 
it is not surprising that the stenotic lesion demonstratec by 
retrograde study is not shown by the antegrade small bowel 
enema. 


Case 4 


M. D., a 63-year-old woman, had a history of abdominal full- 
ness, gaseous eructation, irregularity of bowel movements, and 
weight loss for a year or more. She had surgery on the right 
side of her abdomen (probably an appendectomy) 1O years 
earlier. For many years she had been on a diet for control of 
diabetes mellitus. She also had arthritis of her hands requ ring 
occasional injections. On physical examination, a large firm 
irregular mass was found in the right side of her abdomen. Her 
bowel sounds were active, but she had no abdominal cramps. 

Because a retroperitoneal tumor was suspected, an abdominal 
angiogram was done. This showed encasement of the ileocolic 
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TABLE 4 
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Radiologic and Pathalogic Correlation 


Patient 


A. B. (case 1). 


Dos 


PE 


E: B. 


M. D. (case 4) 


Diagnosis by 
Small Bowel Enema 


Jejunal carcinoma 


Ischaemic ileitis 


Normal 


Normal 


Obstruction due to 
adhesion 

Duodenal obstruction 
due to metastasis 

Postbulbar ulcer 


Carcinoid tumor 


Normal small bowel 


Recurrence of Crohn's 
disease 


Obstruction at 
ligament of Treitz 
due to metastatic 
carcinoma 

Extensive Crohn's 
disease of ileum 


Recurrent Crohn's 
disease with 
stenosis of ileocolic 
anastomosis 

Crohn's disease of 
terminal ileum 
and colon 


Crohn's disease of 
terminal ileum 


Findings at Surgery, Biopsy, 
or Autopsy 


Laparotomy: carcinoma 
confirmed; resection 
of jejunal loop 

Laparotomy: ileum 
resected; diagnosis 
confirmed 

Laparotomy: open 
biopsy, Crohn's 
disease of ileum 

Autopsy: disseminated 
carcinomatosis of 
abdomen 

Laparotomy: adhesion 
band found and freed 

Laparotomy confirmed 
finding 

Laparotomy: ulcer 
found; vagotomy and 
pyloroplasty 

Laparatomy: carcinoid 
tumor; thickened 
mesentery with 
kinking of small bowel 
loops; loop of ileum 
resected because of 
ischemic changes 

Laparotomy: total 
colectomy for acute 
ulcerative colitis; 
small bowel normal 

Laparotomy: disease 
found; further resec- 
tion of small bowel 

Laparotomy: confirmed 
finding; disseminated 
carcinomatosis 


Perioral multiple ileal 
biopsy: inflammatory 
changes; compatible 
with Crohn's disease 

Laparotomy: findings 
confirmed; further 
small bowel resection 


Laparotomy: findings 
confirmed; subtotal 
colectomy and 
ileostomy; diseased 
segment resected 

Laparotomy: findings 
confirmed; ileotrans- 
verse colostomy; 
diseased segment 
bypassed 


artery at its origin and many arterial collateral branches with 
mesenteric arcades in the mesentery near the distal ileum. 
There was also venous obstruction. The pyelogram obtained at 
the end of angiography suggested a right pelviureteric obstruc- 
tion, but encasement of the right ureter could not be excluded. 

A conventional small bowel barium study (fig. 5A) showed an 
empty area in the right side of the abdomen with a faintly 
Opacified, slightly dilated loop. On the small bowel enema 
(fig. 58) a fixed dilated loop of ileum was found with an abrupt 
cutoff. The angiographic and barium study suggested carcinoid 
tumor with metastases to the mesentery [11, 12]. Her urinary 
5-hydroxyindoleacetic acid level was normal. 

At laparotomy, a knotted loop of edematous, purplish, incom- 
pletely obstructed small bowel was found. There were multiple 
metastases in the liver. There was also tumor involvement of 
mesentery of the ileocecal region to the origin of the superior 
mesenteric artery. The obstructed loop of small bowel was 
resected and an end-to-end anastomosis was done. 

The surgical specimen was injected with barium and a radio- 
graph (fig. 5C) taken. The findings were remarkably similar to 
those seen in the small bowel enema. A section of the specimen 
showed six small carcinoid tumors in the knotted loop of small 
bowel; none was larger than 0.5 cm and all were submucosal. 

Comment. Carcinoid tumors of the small bowel are difficult 
to demonstrate radiologically. As in this patient, the primary 
tumors may be small and multiple even though at an advanced 
stage. Even radiologic study (fig. 5C) of the resected specimen 
containing the tumors failed to show them. The main pathologic 
changes in this case were marked demoplastic reactions in the 
mesentery induced by tumor spread. This causes secondary 
changes in the small bowel, namely, obstruction and vascular 
compromise. The small bowel enema is clearly superior to the 
conventional study in demonstrating this aspect of carcinoid 
tumor. 


Discussion 


With direct infusion, the regulatory emptying action of 
the pylorus is bypassed, and the large volume of contrast 
and water is directly delivered to the small bowel. This 
distends its lumen and all loops are slightly dilated (fig. 1). 
Another effect is the change in mucosal pattern of the 
jejunum. The normal crisscross or feathery pattern of 
jejunal mucosa is converted to the uniformly spaced circu- 
lar folds as normally seen in the ileum. The other difference 
from a routine small bowel study is the rapid disintegration 
of the barium following infusion with water. Flocculation 
in the proximal small bowel starts 20 min after infusion 
with water, by a mechanism similar to that in malabsorp- 
tion syndrome where excessive fluid in the small bowel is 
the main cause [13]. Diagnostic films of the small bowel 
obviously must be taken before this occurs. In the presence 
of small bowel obstruction where fluid is already present, 
infusion with water is omitted. As has been pointed out 
[10, 14], small bowel obstruction is not a contraindication 
to the study but, rather, a good indication, particularly 
when it occurs early in the course or when it is clinically 
in doubt. 
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Limitations of Conventional Studies 


The conventional small bowel study has several poten- 
tial limitations that render a lesion nondetectable even in 
retrospect. As interval films are taken of the small bowel, 
it is possible, particularly with slow transit, for lesions not 
to be adequately included in the opacified loops. More 
important, however, the segment containing the lesion 





Fig. 4.—Case 3. A, Conventional small bowel study showing long, 
slightly narrowed abnormal segment of distal small bowel in left lower 
quadrant. Mucosa appears thickened. Same appearance was noted in 
1974 (interpreted as recurrence of Crohn's disease). B, Retrograde 
small bowel enema study showing loop in question fully distended and 
mucosa normal. Short stenotic segment noted (arrows) in small bowel 
loop 18 inches proximal to ileostomy. C, Antegrade small bowel enema 
study showing loop in left lower quadrant fully distended and normal 
appearing. Note lack of distension in ileum proximal to ileostomy because 
of close proximity. Stenotic segment (shown in B) not demonstrated even 
with close fluoroscopic scrutiny. 


may be opacified and shown on the film and yet cannot 
be recognized [15]. In our opinion, this is due to lack of 
full distension which is impossible to achieve with the 
conventional technique, no matter how much barium is 
administered orally. The intact pylorus of the stomach 
normally regulates the gastric emptying, preventing full 
distension of the intestine. 

Not infrequently, stasis at certain points of intestinal 
transit occurs during conventional small bowel study. This 
allows a large amount of ingested barium to collect in a 
few loops of small bowel, usually in the pelvis. The radio- 
logic picture is one of barium pool (fig. 6). Confident 
diagnosis of disease in these loops is difficult, if not 
impossible. 


Advantages of Small Bowel Enema 


The infusion method permits simultaneous demonstra- 
tion of the entire small bowel, from the ligament of Treitz 
to the terminal ileum. Not only are the loops fully distended, 
buf the normal motor activity is temporarily decreased or 
abolished shortly after infusion. This is likely the effect of 
fluid overload. These two effects allow earlier recognition 
of lesions [5, 8], particularly the obstructive type (figs. 3 
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and 5). In addition, it can clarify [8] indeterminate findings 
shown in a conventional study (figs. 2 and 4) where a 
repeat study of the same kind may not necessarily be 
useful. The comparison is very similar to that between 
hypotonic duodenography and routine barium upper gas- 
trointestinal examination [16]. 

The water used for infusion produces a double contrast 





Fig. 5. — Case 4. A, Conventional small bowel study showing no definite 
diagnostic features. Apparent vacant space (O) in right lower quadrant of 
abdomen. B, Small bowel enema showing segment of dilated small bowel 
with sharp interruption at space shown in A. Loop is fixed and separated 
from other loop. C, Radiograph of resected specimen showing an almost 
exact replica of B. Large arrow marks site of cutoff in B, due to sharp 
kink as result of an adhesion. Small arrow marks closed knotted loop and 
six small (<0.5 cm) carcinoid tumors found in it 


effect in the small bowel. This allows the loops to be 
"seen through" even when there is overlapping, and aids 
in early detection of polypoid lesions or filling defects. 

Another advantage is that brief intermittent fluoroscopy 
of all segments of the small bowel in the fully distended 
state is possible. The benefit of this is self-evident. 


Disadvantages of Small Bowel Enema 


The need for duodenal intubation remains the major 
disadvantage of the small bowel enema. We agree that 
intubation can be unpleasant, although it may be per- 
formed quickly with experience in the use of the Bilbao- 
Dotter tube. This drawback must be balanced against the 
improved quality and shortened examination time. 

The classical radiologic pattern of malabsorption, dilata- 
tion, segmentation, and hypersecretion is difficult to recog- 
nize on the small bowel enema study. This can be a dis- 
advantage if radiologic findings are used to screen for 
malabsorption in lieu of history and other clinical tests. 
The main contribution of radiologic studies in this syn- 
drome is to detect anatomic lesions which could be a 
cause [17]. In the presence of flocculation and segmen- 
tation, the diagnosis of anatomic lesions becomes much 
more difficult [8, 18]. Thus failure to demonstrate the 
malabsorption pattern can be an advantage in the context 
usually encountered in clinical practice. 
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Fig. 6.— 175 hr film in conventional small bowel study showing delay in 
transit with stasis of barium in small bowel loops in pelvis. Ingested barium 
(16 ounces) contained in loops, causing difficulty in diagnosis. 


Overlapping of small bowel loops has occasionally been 
a problem, particularly when the loops are located deep 
in the pelvis where compression is not possible. In this 
instance, the conventional method does not offer any 
solution or improvement. 

Reflux of barium or fluid from the duodenum into the 
stomach occasionally occurs. This does not affect the 
quality of examination to any significant degree, but may 
(rarely) produce nausea and vomiting. The nearer the tip 
of the tube is to the ligament of Treitz, the less likely 
this will occur. 
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Pneumoperitoneum: Importance of Right Upper Quadrant Features 
LESLIE MENUCK! AND PAUL T. SIEMERS! 


Supine abdominal radiographs of 59 patients with docu- 
mented pneumoperitoneum were evaluated for findings 
of pneumoperitoneum. The commonly described signs 
were seen in only 17%. Localized intraperitoneal air in the 
right upper quadrant was the most frequent finding, seen 
in 49% of patients. Identification of these collections of 
air is dependent upon knowledge of the anatomy of the 
perihepatic spaces. 


Introduction 


In the critically ill and often unconscious patient, a viscus 
perforation may be clinically silent as it is overshadowed 
by other serious medical or surgical problems. Often due 
to the patient’s condition, a supine abdominal radiograph 
(frequently a portable) is the only examination obtained. 
Therefore, it is important to recognize signs of pneumo- 
peritoneum on these films. 


Materials and Methods 


A total of 78 consecutive patients with a preoperative diag- 
nosis of perforated viscus were selected from the surgical 
records of the University and Veterans Administration Hospitals 
in San Diego from 1973 through 1975. These included primarily 
patients with perforated duodenal and gastric ulcer, ruptured 
colonic diverticula, and perforated viscus secondary to traumatic 
injury to the abdomen. Supine and upright or left lateral de- 
cubitus abdominal radiographs were available in 69 patients. 
The supine abdominal radiographs were first evaluated for 
possible findings of a pneumoperitoneum. Upright and/or de- 
cubitus views were then evaluated to confirm the diagnosis. 


Results 


Of the 69 patients with preoperative abdominal radio- 
graphs, 59 had a pneumoperitoneum documented by an 
upright or left lateral decubitus view of the abdomen. 
In 33 of these (56%), intraperitoneal air was demon- 
strated on the supine abdominal radiograph. 

The most common finding of pneumoperitoneum on the 
supine film was a collection of intraperitoneal air in the 
right upper quadrant immediately adjacent to the liver. 
This was found in 29 patients (49%): Table 1 shows the 
anatomic distribution of the air in these patients. In eight 
patients (14%), the outer wall of a loop of bowel could 
be identified. Two patients (396), both infants, had a large 
anterior gas collection. In only one case was the falciform 
ligament definitely identified. The urachus was not seen. 
Seven patients had more than one finding. No correlation 
was seen between the site of perforation and the specific 
radiographic features of the pneumoperitoneum. 


Discussion 


This study was prompted by the identification of a 
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triangular collection of air superimposed on the upper pole 
of the right kidney on a portable supine abdominal radio- 
graph of a patient admitted to the intensive care unit for 
severe chest pain. Because of uncertainty over the location 
of the right upper quadrant air, an upright abdominal 
radiograph was obtained, and free intraperitoneal air was 
confirmed. With this experience in mind, the right upper 
quadrant of the abdomen was carefully evaluated in this 
series of 59 cases with pneumoperitoneum. 

Diagnosis of pneumoperitoneum on the supine abdomi- 
nal film has previously been made by identification of the 
outer wall of a loop of bowel, the falciform ligament, the 
urachus, or by presence of a large anterior gas collection 
[1—7]. Our results show these findings to be relatively 
uncommon, since one or more were present in only 10 
of 59 patients (17%). A much more common finding 
which has received only little attention is the presence of 
intraperitoneal air in the right upper quadrant of the 
abdomen [8, 9]. This was found in 29 of the 59 cases 
(49%). 

An understanding of the potential perihepatic spaces is 
important in recognizing right upper quadrant intraperi- 
toneal air on the supine radiograph. The anatomy of these 
spaces is responsible for the specific configuration of 
these collections of air. Three distinct collections of intra- 
peritoneal air were found. The two most common were: 
(1) an obliquely oriented linear or oblong collection along 
the posterior inferior liver margin (fig. 1), and (2) a well- 
defined triangular lucency projected over the superior 
margin of the right kidney (fig. 2). Both of these areas 
correspond to the right subhepatic space and its posterior 
extension (Morison's pouch) as demonstrated by Meyers 
[10] and Gelfand [11] in their work with contrast peri- 
toneography (fig. 3). The third collection was a well 


TABLE 1 


Anatomic Distribution of Intraperitoneal 
Right Upper Quadrant Air 














Anatomic No. 
Distribution Cases 
Right subhepatic space............-......- 10 
Morison's pouch, hepatorenal fossa 
(posterior subhepatic space)............ 9 
Anterior to ventral liver surface............. 4 
Morison's pouch, subhepatic space and 
anterior to ventral liver surface.......... 3 
Morison's pouch and subhepatic space........ 2 
Subhepatic space and anterior to 
ventral liver surface................... 1 
Total Lu aches duke or aad an 29 
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defined circular area of homogenous radiolucency pro- 
jected over the liver substance (fig. 4). This air is interposed 
between the ventral liver surface and the anterior ab- 
dominal wall. 

Possible areas of confusion which could lead to a false 
interpretation include a large triangular air-filled duodenal 
bulb, duodenal diverticulum, or excessive retroperitoneal 
fat, either along the posterior inferior liver margin or over 
the upper pole of the right kidney. In these few potential 
instances an upright or left lateral decubitus film will 
easily confirm the diagnosis. 


REFERENCES 


1. Bannen JE: Investigation of free air in the peritoneal cavity. 
Br J Radiol 18:390—395, 1945 

2. Frimann-Dahl JC: Roentgen Examination in Acute Abdominal 
Disease, 2d ed. Springfield, Ill. Thomas, 1960 

3. Jelasco DV, Schultz EH: The urachus: an aid to the diagnosis 
of pneumoperitoneum. Radiology 92:295—298, 1969 


MENUCK AND SIEMERS 





Fig. 1. — Oblong collection of air in right subhepatic space. 
A, Schematic drawing showing air collection in black. B and 
C, Illustrative supine abdominal radiographs. Outer wall of 
bowel also seen in B. 
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Fig. 2.—Triangular-shaped collection of air in most posterior recess of right subhepatic space (hepatorenal fossa or Morison’s pouch). A, Schematic 
drawing showing air collection in black. B and D, Illustrative abdominal radiographs. C, Tomographic cut showing similar collection of air. 





Fig. 3.— Contrast peritoneography. A, Triangular collection of contrast in Morrison's pouch. (Reprinted with permission from Meyers M: Spread and 


localizations of acute peritoneal effusions. Radiology 95:547-554, 1970) B, Outline of posterior-inferior liver edge, defining right subhepatic space. 
(Courtesy of M. Meyers) 
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Fig. 4.—Circular collection of air projected over liver interposed between ventral liver surface and anterior abdominal 
wall. A, Schematic drawing showing air collection in black. B, Illustrative supine film. 


Necrotizing Enterocolitis after Open Heart Surgery Employing 
Hypothermia and Cardiopulmonary Bypass 


PAUL K. KLEINMAN, !: ? PATRICIA WINCHESTER,! AND PAULA W. BRILL! 


Three patients, 1—11 months of age, who underwent 
open heart surgery with cardiopulmonary bypass and 
profound hypothermia, developed necrotizing enteroco- 
litis postoperatively leading to death. Pneumatosis intes- 
tinalis and portal vein gas were demonstrated radio- 
graphically. Necrotizing enterocolitis has not been 
previously reported as a complication of cardiopulmonary 
bypass and profound hypothermia. 


Pneumatosis intestinalis or intestinal intramural air en- 
compasses a spectrum ranging from a benign self-limited 
condition to a process characterized by abdominal disten- 
sion and bloody stools, progressing to signs of intestinal 
infarction. When the latter is present, the condition has 
been referred to as necrotizing enterocolitis [1]. The most 
common clinical setting for this condition is the premature 
infant with respiratory distress [2]. However, it has also 
been described in association with exchange transfusion 
following umbilical catheterization [3] and infectious en- 
teritides [4, 5]. Though the pathogenesis remains unclear, 
indirect injury to the mucosa as a result of mesenteric 
ischemia is, at present, the most credible theory [2]. 

Since the institution of profound hypothermia for the 
correction of congenital heart defects in infancy at the 
New York Hospital, necrotizing enterocolitis has been 
identified postoperatively in three instances. This report 
details the radiologic findings and summarizes the clinical 
and pathologic features in these three cases. A more 
detailed clinical and pathologic analysis will be reported 
separately [6]. 


Clinical and Pathologic Data 


Clinical and pathologic data are summarized in table 1. All 
three patients underwent open heart surgery by a procedure 
employing profound hypothermia. Cardiopulmonary bypass was 
established following external cooling to an esophageal tempera- 
ture of 25*C (77*F). Circulatory arrest was produced following 
further core cooling to 15°C (59°F). Surgery was then per- 
formed during arrest periods of 24—49 min. At completion of 
the operation, bypass was reestablished, rewarming was carried 
out, and cardiac activity was initiated. 

The age of the infants at time of surgery was 1—11 months. 
Cases 1 and 3 had transposition of the great vessels; case 2 
had a ventricular septal defect and partial anomalous pulmonary 
venous return. In cases 1 and 3, congestive heart failure was 
controlled with digitalis, and all patients were in stable condition 
at time of surgery. 

Abdominal symptoms were noted on the first postoperative 
day in all the infants. Abdominal films showed pneumatosis 
intestinalis and abnormal gas patterns at the onset of symptoms 
in all three patients. All the infants underwent surgical explora- 
tion which revealed extensive areas of large and small intestinal 
necrosis with intramural air. Two patients died within 24 hr of 
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the diagnostic radiographs. The third (case 2) died 5 days after 
pneumatosis intestinalis was seen. Acute renal failure was 
present in cases 1 and 3. Pathologic material from all cases 
revealed findings of necrotizing enterocolitis. 


Discussion 


Open heart surgery utilizing profound hypothermia has 
been performed since 1953 [7]. At present, deep hypo- 
thermia both with and without extracorporeal circulation 
is the principle technique by which intracardiac anomalies 
are repaired during infancy [8, 9]. The most common 
complication following hypothermia is respiratory insuffi- 
ciency. Central nervous system and renal complications 
are much less common and may be related to localized 
ischemia due to underperfusion during the bypass period, 
or may be direct effects of hypothermia [9]. An extensive 
review of the literature failed to reveal any instances of 
necrotizing enterocolitis following open heart surgery 
employing profound hypothermia and extracor- 
poreal bypass. 

The intramural air in necrotizing enterocolitis may pro- 
duce various radiographic patterns. In the early stages a 
mottled or bubbly appearance, difficult to distinguish from 
a normal mixture of intraluminal gas and feces, may be 
noted (figs. 1 and 2). However, persistence of such a 
mottled appearance in a constant location raises the 
suspicion of intramural air. The gas may be in a submucosal 
or subserosal location [1]; this cannot be distinguished 
radiologically. When seen straight on, the collections ap- 
pear as rounded lucencies projecting through the involved 
loops of bowel. Viewed tangentially, small air collections 
in the bowel wall appear as curvilinear lucent stripes. 
Larger collections may assume a bullous configuration. 
Circular lucency in the bowel wall is noted if a loop with 
linear intramural air is viewed end-on (fig. 3). As the 
condition progresses, gas and enteric organisms may gain 
access to the portal veins with extension into the liver, 
producing the characteristic pattern of portal venous gas 
[1, 2, 4, 10, 11]. The portal gas may collect peripherally 
and/or centrally. 

Routine evaluation of the chest film in the postoperative 
cardiac patient includes examination of the heart, lungs, 
pleura, and position of various tubes and catheters. In 
the patient who has undergone cardiac surgery utilizing 
profound hypothermia, signs of necrotizing enterocolitis 
should be sought in the portion of the abdomen included 
on the postoperative chest film. If gastrointestinal symp- 
toms are present, both frontal and lateral radiographs of 
the abdomen should be obtained to search for pneuma- 
tosis intestinalis and portal vein gas. 


' Department of Radiology, New York Hospital-Cornell Medical Center, 525 East 68th Street, New York, New York 10021. 
? Present address: Department of Radiology, National Naval Medical Center, Bethesda, Maryland 20014. Address reprint requests to P. K. Kleinman. 
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Fig. 1. Case 1. Abdominal radiograph 1 day after Mustard procedure for transposition of great arteries 
showing bowel loops moderately dilated. Pneumatosis intestinalis in bubbly pattern in left upper quadrant and 
linear pattern in right midabdomen (arrows). Portal vein gas present. 


TABLE 1 
Summary of Clinical and Pathologic Findings 


———————— MB . LL. LLLLLLL M ——— 


Case 1 Case 2 Case 3 
I Li LO e 
TVG OF SWU oco xen Mustard Ventricular septal defect Mustard 

repair 

Age at surgery (mo). ...........- 172 11 1 

DISGNOSIS:. 66.24 dc ee nee he eek eg eo Transposition of great Partial anomalous pulmonary Transposition of great vessels; 
vessels; ventricular septal venous return; ventricular ventricular septal defect; 
defect; patent ductus septal defect patent ductus arteriosus 
arteriosus 

Indications for surgery...........Cyanosis; congestive Delayed growth and Cyanosis; congestive 
heart failure development heart failure 

Circulatory arrest time (min).......49 24 48 

Total pump time (min)............84 73 44 

Gastrointestinal symptoms. ....... Abdominal distension Abdominal distension Abdominal distension, guaiac- 
postoperative day 1 postoperative day 1 positive stools 12 hr 

postoperative 
Time of diagnostic film. ..........Postoperative day 1 Postoperative day 1 21 hr postoperative 


NENNEN M 


Note. — For all three cases, surgical and pathologic findings included large and small bowel necrosis with pneumatosis intestinalis 
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Fig. 2. Case 2. Abdominal radiograph 1 day after repair of ventricular septal defect showing marked dis- 
tension of colon. Mottled intramural gas throughout descending colon. Portal vein gas present. 
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Fig. 3. Case 3. Chest radiograph 1 day after Mustard procedure for transposition of great arteries showing 
abdominal intramural gas end-on as circular radiolucency in right upper quadrant. Portal vein gas present. 
Bowel moderately dilated. 


Radiology in Primary Hyperaldosteronism 


HEUN Y. YUNE,! EUGENE C. KLATTE,! CLARENCE E. GRIM,? MYRON H. WEINBERGER,?2 
JOHN P. DONOHUE,*? MOO NAHM YUM,^ AND HENRY N. WELLMAN! 


Autonomous hypersecretion of aldosterone (primary hy- 
peraldosteronism) is caused by either hyperplasia (usually 
bilateral) or an adenoma (frequently unilateral) of the 
adrenal cortex. Systemic hypertension due to an aldo- 
steronoma is a potentially curable condition through sur- 
gical extirpation of the offending organ. In our experience 
with 37 patients clinically suspected to have primary 
hyperaldosteronism, radiological methods contributed sig- 
nificantly in preoperative diagnosis. These included (1) 
selective bilateral adrenal vein catheterization and blood 
sample collection, (2) adrenal venography, and (3) radio- 
isotope adrenal scan. Unilateral hyperfunction could be 
accurately detected by the aldosterone assays from the 
collected samples. When adrenal venography was tech- 
nically satisfactory, a nodule or aggregate of nodules 
measuring at least 7 mm and located on the margin of the 
gland or 1.5 cm or more in diameter when located in the 
center of the gland were readily identified. Enlarged 
adrenal gland on venography, in itself, was not a depend- 
able index of a hyperfunctioning gland. Presence of a 
higher uptake on one side on the radioisotope adrenal 
scan did not always indicate the hyperfunctioning gland, 
but lack of lateralization of adrenal hyperfunction was 
more accurately predicted on the radioisotope scan than 
by venography. Four histopathological patterns were 
recognized in the surgically removed adrenal glands, but 
no correlation between these patterns and clinical be- 
havior or postoperative course was found. 


Introduction 


A recent surge of interest has prompted establishment of 
well organized and nationally coordinated efforts in the 
study and treatment of the “silent killer,” systemic hyper- 
tension. One of the major thrusts of this effort is in the 
identification of hypertensive patients potentially curable 
by surgical methods. 

Since the original description by Conn [1], primary hy- 
peraldosteronism is now widely recognized as such an 
entity. This disease is characterized by systemic hyper- 
tension, markedly suppressed plasma renin activity, non- 
suppressible plasma aldosterone levels, and often, but not 
invariably, hypokalemia. The incidence of this condition 
is not fully established. Estimates range from 5% to 20% 
of the so-called essential hypertension group. At our 
institution, the essential hypertension group makes up 
approximately 68% of the total referred hypertension 
patient population; 9% of these have been found to have 
primary hyperaldosteronism. 

Radiology plays a significant role in the diagnostic 
workup of this group of patients. The differentiation of 
unilateral adrenal cortical adenoma from bilateral hyper- 


plasia as the cause of hyperaldosteronism is possible. 
This is important since surgical removal is the treatment 
of choice for a unilateral adenoma, but medical therapy is 
preferred in the case of bilateral hyperplasia. 

This report reviews our experience in the clinical in- 
vestigation of patients with suspected primary hyperaldo- 
steronism. 


Materials and Methods 


In the past 3 years, 37 patients in the clinical category of 
primary hyperaldosteronism have been studied at the Indiana 
University Medical Center. All were known to have suppressed 
plasma renin activity, and most had a failure of normal suppres- 
sion of plasma aldosterone following a 4 hr, 2 liter saline infusion. 

The 37 patients underwent transfemoral selective adrenal 
vein catheterization for adrenal vein blood sampling [2—5]. 
Torque-controlled catheters (Cook, Torcon H-1 or MK-1) were 
used. The catheter position was monitored through image- 
intensified fluoroscopy with the injection of a few milliliters 
contrast material (meglumine diatrizoate, Hypaque 60}. Aldo- 
sterone and cortisol values were determined in these samples. 
Plasma renin activity, aldosterone, and cortisol values were 
determined by radioimmunoassay [6]. To minimize variation in 
plasma aldosterone and cortisol values, selective adrenal venous 
blood samples were obtained while the patient received an 
intravenous infusion of ACTH (initial priming dose of 5 units 
over a 10 min period followed by a continuous infusion of 4.5 
units/hr). 

In 33 of 37 patients, adrenal venography was performed 
immediately after obtaining blood samples by injecting contrast 
medium through the same catheter. In addition to the fluoro- 
scopic monitoring, this adrenal venography also served as a 
proof of the catheter position where the blood sample was 
drawn. However, the main purpose was to obtain a radiographic 
demonstration of the morphology of the adrenal glands. Con- 
trast material (3—4 ml) was injected into the smaller right 
adrenal vein and a slightly larger dosage at a slightly more 
brisk injection rate was used for the left adrenal vein. 

In 24 of 37 patients, iodocholesterol adrenal scans were per- 
formed [7]. Scintillation gamma camera imaging of the adrenal 
glands was usually obtained 7—10 days after intravenous injec- 
tion of 1—2 mCi '*'|-19-iodocholesterol. This delay was neces- 
sary for optimal differential uptake of the radiopharmaceutical 
in the adrenal compared to other visceral organs, especially the 
liver. Adrenal cortical function represented by the activity of the 
isotope and the size of the adrenal glands were evaluated. After 
a minimum of 1 month, a repeat scan after dexamethasone 
suppression was also obtained in over half of the patients who 
had adrenal scans. 

Early in the study, the radioiodocholesterol was obtained from 
an outside source. Problems with stability resulted in a number 
of technically unsatisfactory scans. The quality of the scans 
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TABLE 1 
Correlation of Adrenal Venography Findings with Other Studies 





————M——————————————————————————————————— 


Finding No. 
aa a a a 
Unsuccessful or technically unsatisfactory........ 3 
Discrete mass lesion found: 

Confirmed by adrenalectomy..........--.---- 6 
Contradicted by scan or hormonal profile. ..... 2 
Normal (supported by other studies)............ 1 
Enlarged gland: 
EPRI oo Ss so Se nh Set BRE ew ORGS TERESA 3" 
Bilsieral. -cuwonauisacnr qur PE. EXE ER EPA 3T 
Tete oc e005 4.5.4 2836 HESS Se KOE E sx iei EES 22 


* One confirmed by adrenalectomy. 
T Two contradicted by other studies, one underwent surgery because of 
positive hormonal profile. 


TABLE 2 
Correlation of Adrenal Scan Findings with Other Studies 


E —— ——— 





Finding No. 





Tecnnically unsatisfactory .. ens C 
Lateralization of function: 
Confirmed by venogram, hormonal profile, 


and adrenalectolw. 2s RR mms 3 
Contradicted by other studies................ 6* 
Bilateral hyperfunction: 
Supported by other studios >: 4o ve ws 1 
Froved wrong by adrenalectomy............. 1 
No-mal scan: 
Proved wrong by adrenalectomy............. 2 
Supported by lack of lateralization on 
hormonas! profile. 2.2 oo R99 s 6 
PUE. Ludus OSS 4203: 3/999 4 E DP Roig I Ede Pa 22 





*One proved wrong side by adrenalectomy; other five did not undergo 
surgery either because of no lateralization, wrong side lateralization on hor- 
moaal profile, or contradictory venographic findings. 


has improved significantly since production of radioiodocholes- 
terol in our own laboratory. 

Twelve of the 37 patients underwent surgery. Pathologic 
findings were compared with the preoperative studies. 

In summary, all 37 patients had selective adrenal venous 
blcod sampling, 33 underwent adrenal venography, 24 had an 
iococholesterol adrenal scan, and 22 had all three studies. 


Results 
Adrenal Venography 


Satisfactory visualization of both adrenal glands with 
good demonstration of the venous network and parenchy- 
mal blush was obtained in 18 of 33 patients (55%). 
Unsatisfactory results occurred on the right side in eight 
patients (24%) and on the left in four (12%). In three 
patients (9%) venography was unsatisfactory on both 
sides. Contrast extravasation into the adrenal gland oc- 
curred only twice, once on each side. Causes of an un- 
satisfactory examination included (1) inability to locate 


TABLE 3 


Results of Hormone Assay 























Finding No. 
Technically unsatisfactory... osos rn 1 
Unilateral hyperfunction: 

Confirmed by adrenalectomy...............-. 8 
No surgery 16 Cele: i 2.4 i oct onan mes 2 
No Intaralizetiólnt. cuan mn en 8 
Questionable lateralization" . ............ sees 3 
Tile: 5:2 <6 E NEEE EE EENE E F E E 22 

* Disparity of hormonal ratio on two sides less than three times. 

TABLE 4 
Accuracy of Diagnostic Procedures in 
Surgically Confirmed Cases 
Study No. 
Differential adrenal blood aldosterone assay: 
Good agreement: 
Süurdieal GOTO. Lisa me Pura ea RO 8 
Definite improvement...................-. 3 
Nonagreement (surgical failure).............. 1 
Adrenal venogram: 
Good BEFOBINOL. «iube Kote dese Gao men 9* 
Nonagreement (false negative)............... 1 
Adrenal scan: 
Good agro mn. «uana E ak eae ha hee 3 
Nonagréemai. «sse e eese RW 5T 


* One surgical failure, ? false positive. 
T Four nonlateralization, ? false negative; one lateralization on wrong side, 
false positive. 


the central adrenal vein, (2) dislodged catheter tip inci- 
dental to the contrast material injection, (3) incomplete 
filling of the adrenal venous network, and (4) intraglandu- 
lar contrast extravasation which obscured the glandular 
architecture. 

For the 22 patients who also underwent adrenal scan 
and differential adrenal venous blood hormone assay 
results are compared in table 1. 


lodocholestero/ Adrenal Scan 


Adrenal scan was performed in 24 cases. In one of 
these, the technical quality of the examination was un- 
satisfactory. In two additional cases the postdexametha- 
sone supression scan was nondiagnostic. Unstable !?1|-19- 
iodocholesterol was primarily responsible for the unsatis- 
factory examinations. A comparison of results of adrenal 
scans in those patients who also had adrenal venography 
and differential adrenal venous blood hormone assay is 
shown in table 2. 


Hormone Assay 


Obviously, both adrenal venography and the adrenal 
scan played complementary roles in making decisions for 
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adrenalectomy. However, the main role was left to the 
differential adrenal venous blood hormone profile (table 3). 
In only one of the 22 patients was the hormone assay 
technically unsatisfactory. Subselective catheterization of 
the right adrenal vein failed during the time of blood 
sample collection. The aldosterone value from the left 
adrenal gland was significantly lower compared to that 
of the inferior vena cava, and a mass lesion was observed 
on venography of the right adrenal gland. Right adrenal- 
ectomy confirmed the clinical impression of unilateral 
hyperfunction of that gland. In 10 patients there was 
definite evidence of unilateral hyperfunction, confirmed 
by adrenalectomy in eight. The other two have not yet 
had surgery. In the remaining 11 patients in which 
lateralization was absent or questionable, surgery has 
been deferred. 








ác 


Fig. 1. — Case 1. A, '?I-19-iodocholesterol adrenal scan 
(posteroanterior view) showing selectively high uptake 
in left adrenal (dashed circle) and absence of uptake in 
right. Left adrenal gland moderately enlarged. B, Adrenal 
venogram showing discrete spherical mass 4 x 3.4 cm 
completely replacing left adrenal gland 





Surgically Verified Cases 


The relative accuracy of the three diagnostic procedures 
in the 12 surgically confirmed cases is shown in table 4. 

Four abnormal histopathologic patterns were observed 
in the excised adrenal specimens: (1) solitary cortical 
adenoma; (2) a dominant cortical adenoma plus one or 
more micronodules (or fasciculata islands); (3) multiple 
nodules (fasciculata islands or multiple nodular hyper- 
plasia), and (4) multiple nodules associated with focal 
cortical hyperplasia. When a nodule or aggregate of 
nodules located on the margin of the adrenal gland 
measured at least 7 mm (1.5 cm or more when located 
in the central adrenal area) these lesions were quite 
readily identified on venography. No correlation was found 
between histopathologic patterns and clinical behavior or 
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postoperative response. At present there is no way to 
identify histopathologically lesions that are functionally 
active [8]. 


Illustrative Case Reports 
Solitary Cortical Adenoma (Case 1) 


P.S., a 40-year-old white female chronic schizophrenic, com- 
plained of headaches and nocturia for many years. Hypertension 
was discovered 2 years earlier, which averaged 170/110. This 
admission was for treatment of a possible catatonic state. A 
moderate hypokalemia of 1.8 meq/liter was discovered. The 
plasma aldosterone was moderately elevated (32.5 ng/100 ml 
measured after saline infusion). The plasma renin activity follow- 
ing administration of Lasix was markedly depressed at O.1 
ng/ml per 3 hr. The patient’s generalized weakness improved 
with potassium replacement therapy which raised the serum 
potassium to 2.9 megq/liter. 

The selective bilateral adrenal venous hormone assays were 
as follows [right, inferior vena cava (IVC), left]: aldosterone — 


Fig. 2. — Case 2. A, '*'l-19-iodocholesterol adrenal scan (postero- 
anterior view) showing selectively high uptake in moderately 
enlarged right adrenal gland and absence of uptake in left gland. 
B, Adrenal venogram showing 2.3 cm diameter well circumscribed 
mass lesion in upper pole of right adrenal gland. 
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56, 27, 2,388; cortisol — 12, 6, 55; aldosterone-cortisol ratio — 
4.7, 4.5, 43.3. The hormone assays were definitely indicative of 
left adrenal hyperaldosteronism. A hyperfunctioning, enlarged 
left adrenal gland was noted on iodocholesterol adrenal scan 
(fig. 1A). A 4 X 3.4 cm mass lesion which virtually completely 
replaced the left adrenal gland was demonstrated on an adrenal 
venogram (fig. 15). 

A left adrenalectomy was performed and a solitary cortical 
adenoma was found. It measured 3 X 2.2 X 2 cm and was 
associated with atrophy of the remainder of the gland. The 
patient became normotensive without any medication following 
surgery. 


Dominant Cortical Adenoma and Smaller Fasciculata Island 
(Case 2) 


J. L., a 42-year-old white female, complained of headaches, 
fatique, and nocturia for several years. Hypertension had been 
discovered 6 years earlier; blood pressure averaged 180/120. 
The serum potassium value was 2.3 meg|/liter. The postsaline 
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infusion plasma aldosterone value was 108 ng/100 ml, and the 
post-Lasix plasma renin activity was 0.1 ng/ml per 3 hr. 

The adrenal venous blood hormone assays were as follows 
(right, IVC, left): aldosterone— 54,000, 282, 332: cortisol— 
738, 27, 306; aldosterone-cortisol ratio—73, 9.7, 1.1. The 
adrenal hormone assays definitely indicated hyperaldosteronism 
of the right adrenal gland. Apparent hyperfunction of the right 
adrenal gland and no uptake of the isotope in the left adrenal 
gland were noted on the iodocholesterol adrenal scan (fig. 2A). 
A 2.3 cm mass lesion in the upper pole of the right adrenal 
gland was noted on an adrenal venogram (fig. 28). 

A right adrenalectomy was performed, and a 3 X 2 X 1.3 cm 
adenoma was found. In addition, microscopic examination re- 
vealed another 2 mm diameter nonencapsulated fasciculata 
island in a portion of the cortex. The patient is now normo- 
tensive without further medication. 


Fig. 3. — Case 3. A, '?|-19-iodocholesterol adrenal scan 
(posteroanterior view) showing increased uptake in right 
adrenal gland that persisted after administration of dexa- 
methasone. B, Adrenal venogram showing well circum- 
scribed 1.0 x 1.5 cm mass lesion in superior lateral 
portion of right adrenal gland. 


Fasciculata Islands and Nodules (Case 3) 


L. P., 32-year-old black male, was discovered to be hyper- 
tensive 6 months ago during an employment physical examina- 
tion. He was asymptomatic. The blood pressure averaged 170/ 
120. The serum potassium value was 3.3 meq/liter. The post- 
saline infusion plasma aldosterone value was 46 ng/100 ml. 
The post-Lasix plasma renin activity was O.1 ng/ml per 3 hr. 

Adrenal venous blood hormone assays were as follows (right, 
IVC, left): aldosterone — 26,000, 54, 46; cortisol — 350, 17, 
14.5; aldosterone-cortisol ratio —74, 3.2, 3.1. The hormone 
assays were indicative of clearly lateralized right adrenal hyper- 
aldosteronism. A hyperfunctioning right adrenal gland which 
was not suppressed by the use of dexamethasone was noted on 
iodocholesterol adrenal scan (fig. 34). A 1.0 X 1.5 cm mass 
lesion was noted on the superior lateral portion of the right 
adrenal gland on the adrenal venogram (fig. 38). 
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The right adrenal gland was surgically removed. Several non- 
encapsulated clear fasciculata-type cell islands 2—3 mm in 
diameter were found. Following surgery, the patient became 
normotensive without further medication. 


Fasciculata Islands and Cortical Nodules Associated 
with Focal Cortical Hyperplasia (Case 4) 


R. Y., a 55-year-old white male, had a 12 year history of 
documented systemic hypertension. The patient was asympto- 
matic. Blood pressure averaged 200/110. The serum potassium 
value was not significantly low (4.6 meq/liter). Postsaline in- 
fusion plasma aldosterone value was 40 ng/100 ml. The post- 
Lasix plasma renin activity was 1.3 ng/ml per 3 hr. 

Adrenal venous blood hormone assays were as follows (right, 
IVC, left): aldosterone— 16, 50, 2,812; cortisol— 26, 15, 221; 
aldosterone-cortisol ratio — O.6, 3.3, 12.8. The hormone assays 
were indicative of left adrenal hyperaldosteronism. However, 


Fig. 4. — Case 4. A, '?|-19-iodocholesterol adrenal scan 
showing equal uptake in both adrenal glands. Interpreted 
as normal study. B, Adrenal venogram showing glands 
slightly enlarged without evidence of discrete mass lesion. 


the lateralization was not confirmed either on the iodocholesterol 
adrenal scan or by adrenal venography. The isotope uptake was 
noted bilaterally with equal activity (fig. 4A), and on the veno- 
gram both glands were noted to be slightly enlarged (fig. 4B). 

Because the hormone assays strongly suggested left adrenal 
hyperaldosteronism, the left adrenal gland was surgically re- 
moved. On microscopic examination, numerous clear cell fascicu- 
lata islands 1—2 mm in diameter were found along with a 7 mm 
brown pigment nodule in the cortex associated with focal 
hyperplasia of a portion of the adrenal cortex. The patient is 
not normotensive; however, he is now easily controlled with 
medication. Preoperatively the hypertension was refractory to 
medical therapy. 


Discussion 


Eleven of the 12 patients who underwent surgery are 
now either normotensive without medication (eight cases) 
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or the hypertension is controlled with a lower dosage of 
antihypertensive medication (three cases). The hormone 
and electrolyte values have returned to normal in all but 
one case studied postoperatively. In this patient there was 
a persistent low plasma renin activity. Since the hormone 
assays and the electrolytes reverted to normal in almost 
all cases, it is reasonable to assume that the remaining 
adrenal gland is normal. 

The removal of a so-called solitary adenoma is not a 
guarantee of cure nor is pathologic demonstration of 
multiple nodular hyperplasia (or multiple adenomas) in- 
dicative of bilateral adrenal involvement having a lesser 
chance of achieving cure [8]. It is well recognized that 
pathologic demonstration of cortical adenoma or nodules 
is not sufficient proof in itself that such a lesion is func- 
tionally active. With present technology there is no histo- 
pathologic method to distinguish functioning adenomas. 
In one of our patients, significant hypertension continued 
after adrenalectomy. Hormone and electrolyte levels have 
reverted to normal in this patient. Thus persistent hyper- 
tension may be due to irreversible changes in structures 
such as the cardiovascular and renal systems. 

Clearly, we assign greatest diagnostic importance to 
the hormonal profiles. These profiles are the least sub- 
jective of all currently available methods of preoperative 
investigation. Still, even with excellent visualization of the 
adrenal gland either on fluoroscopic monitoring or on 
subsequent venography it cannot be assured that the 
blood samples drawn were pure adrenal venous effluent. 
They may be diluted to varying degrees by nonadrenal 
tributaries. 

The degree of dilution can be estimated by determining 
the cortisol value of the blood samples obtained. By 
using the aldosterone-cortisol ratio rather than the abso- 
lute value of the aldosterone concentration, the error from 
dilution can be reduced. Several patients were advised 
against surgical exploration because there was no distinct 
lateralization of function using the aldosterone-cortisol 
ratio, even though the differential aldosterone concentra- 
tion was distinctly abnormal. These patients are tentatively 
classified as:probable bilateral hyperfunction and are being 
medically managed. Periodic follow-up will be necessary 
to identify those who may develop clear-cut unilateral 
hyperfunction. 

The natural history and evolution of aldosterone- 
producing cortical adenomas are not well understood. 
Long term follow-up of the function of the remaining 
adrenal gland in patients having unilateral adrenalectomy 
may contribute to an understanding of the true nature 
and course of this disease. 

Adrenal scanning remains a developmental procedure, 
and the experience reported here reflects first generation 


results with !?!|-19-iodocholesterol. Morphological demon- 
stration of the adrenals is gross, but an assessment of 
functional status is possible. Recent development of !?!|-5- 
noriodocholesterol as an imaging agent promises a sig- 
nificant improvement in the procedure [9]. 


Conclusions 


Adrenal venous blood hormone assay, adrenal veno- 
graphy, and radioisotope scan are three important diag- 
nostic tools in the clinical investigation of primary hyper- 
aldosteronism. The demonstration of a discrete mass on 
venography is a highly useful and dependable method of 
localizing an adenomatous lesion. Apparent enlargement 
of an adrenal gland on venography is not a dependable 
index of a hyperfunctioning gland. The absence of laterali- 
zation of adrenal hyperfunction is better predicted by the 
iodocholesterol scan than by venography. The hormonal 
profiles of the adrenal venous blood samples provide the 
most important clues as to the presence of unilateral 
adrenal disease. To minimize error from dilutional factors, 
the aldosterone/cortisol ratio should be used rather than 
the absolute value of the aldosterone concentration. 
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Angiographic Manifestations of 
Ruptured Abdominal Aortic Aneurysms 


ALVIN J. CHISOLM!.2 AND SEYMOUR SPRAYREGEN! 


Abdominal angiography was performed in five cases of 
ruptured abdominal aortic aneurysms. In four the diag- 
nosis of a ruptured aneurysm was not suspected clinically. 
Angiographic findings included (1) an irregular collection 
of contrast outside the opacified aortic lumen or calcified 
aneurysm which persisted after contrast cleared from the 
aorta, (2) localized saccular dilatation of the aorta in which 
contrast remained after being cleared from the aorta, and 
(3) an aortocaval fistula. 


Because of the life-threatening nature of ruptured ab- 
dominal aortic aneurysms, diagnostic studies are not 
obtained if the diagnosis is known or strongly suspected 
on clinical grounds. Patients are taken directly to surgery. 
However, if the diagnosis is in doubt, radiographic exami- 
nations are undertaken. We have performed angiography 
on five patients with ruptured abdominal aortic aneu- 
rysms; in only one was the diagnosis suspected clinically. 


Case Reports 


Case 7 


This 59-year-old male was admitted to the hospital complaining 
of the sudden onset of crampy abdominal pain. On physical 
examination he was noted to be cold and clammy. The blood 
pressure was unobtainable, pulse 100, respiration 24, and 
temperature 99.4°F. An abdominal mass was palpated in the 
left middle to lower abdomen. It seemed pulsatile to one ob- 
server. The differential diagnosis at this time included diverticu- 
litis with abscess formation and ruptured abdominal aortic 
aneurysm. The hematocrit was 31. A supine film of the abdomen 
showed a soft tissue mass to the left of the midline with bulging 
of the left psoas margin. 

Abdominal aortography revealed a fusiform aneurysm of the 
infrarenal aorta. In addition to the smooth fusiform dilatation 
of the aortic lumen, a lobulated out-pouching of contrast was 
noted at the left superior aspect of the aneurysm medial to the 
left kidney (fig. 1). The left kidney was displaced laterally and 
superiorly. 

At surgery a ruptured aortic aneurysm was found. Aneurysm- 
ectomy was performed and a prosthetic bifurcation graft was 
inserted. The patient’s postoperative course was complicated 
by gastrointestinal bleeding, shock, and renal failure, and he 
expired 22 days after surgery. 


Case 2 


A 71-year-old male was admitted complaining of right lower 
abdominal pain for 12 hr. Physical examination revealed a blood 
pressure of 180/100, pulse 96, respiration 16, and temperature 
99.4^F. Mild abdominal distension with mild tenderness to deep 
palpation in the right lower quadrant were noted. No masses 
were palpated. The differential diagnosis at this time included 
appendicitis, cholecystitis, and renal colic. The hematocrit was 
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42. Chest x-rays showed cardiac enlargement. An abdominal 
film showed the right psoas margin to be obscured, but no 
masses or calcification were seen. An intravenous urogram re- 
vealed lateral displacement of the right kidney and proximal right 
ureter. 

Abdominal aortography demonstrated a fusiform aneurysm 
of the infrarenal aorta with a large saccular component extending 
to the right (fig. 2A). Contrast persisted in this sac long after it 
cleared from the rest of the aorta (fig. 2B). The diagnosis of a 
ruptured aneurysm was confirmed at surgery. During the pro- 
cedure bleeding could not be controlled and the patient 
exsanguinated. 


Case 3 


A 61-year-old male was admitted with a 1 month history of 
lower abdominal pain, fever, and melena. Physical examination 
revealed a blood pressure of 180/90, pulse 110, respiration 16, 
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Fig. 1.—Case 1. Flush aortogram showing fusiform abdominal aortic 
aneurysm. Lobulated irregular collection of contrast (arrows) noted 
extending from opacified aneurysm. 
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Fig. 2.—Case 2. A, Aortogram showing fusiform aneurysm of infrarenal aorta with large saccular component extending to right. B, Delayed film show- 
ing persistence of contrast in saccular component after clearance from remainder of aorta. 
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Fig. 3. — Case 3. A, AP film from intravenous urogram showing calcified aortic aneurysm measuring 5 cm in diameter (arrows). B, Abdominal aortogram 
showing opacification of saccular aneurysm of infrarenal aorta. Contrast extends slightly beyond calcification inferiorly (arrows). 
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Fig. 4. —Case 4. A, Aortogram showing fusiform abdominal aortic aneurysm. Note irregular area of extravasation extending to left. B, Late phase 
showing retention of contrast in area of extravasation. 


and temperature 100.6°F. The patient had tenderness in the 
lower abdomen. No masses were palpated. The hematocrit was 
42. Chest x-ray was normal. An intravenous urogram revealed a 
calcified aortic aneurysm 5 cm in diameter without evidence of 
ureteral displacement (fig. 3A). 

Abdominal aortography demonstrated opacification of the 
calcified aneurysm. An area of extravasation was noted project- 
ing inferior to the calcified wall of the aneurysm (fig. 38). At 
surgery a ruptured aortic aneurysm was found with 200 ml of 
fresh clot in the retroperitoneum. The patient suffered a cardiac 
arrest during the procedure and attempts at resuscitation were 
unsuccessful. 


Case 4 


This 84-year-old man was admitted for the third time. His 
present complaint was dizziness of 1 day's duration. He had been 
known to have an abdominal aortic aneurysm for 1 year. Physical 
examination revealed a blood pressure of 80/60, pulse 80 
(irregular), respiration 16, and temperature 98.6°F. A nontender 
pulsatile abdominal mass was palpated just left of the midline. 
The patient developed lower abdominal pain 2 days after ad- 
mission. The hematocrit was 31. Chest x-rays were normal. 

An abdominal aortogram revealed a fusiform abdominal aortic 
aneurysm which began several centimeters below the renal 
arteries. The opacified lumen of the aneurysm was smooth and 
4.5 cm in diameter. An irregular accumulation of contrast 





projected from the left of the smooth-walled aneurysm and 
persisted after contrast had cleared from the aorta (fig. 4). 

At surgery a 10 cm aortic aneurysm was found bleeding into 
the retroperitoneum. The aneurysm was resected, but the pa- 
tient'S postoperative course was complicated by thrombosis of 
both femoral arteries requiring thrombectomy. He expired on the 
fourth postoperative day. 


Case 5 


A 75-year-old male was admitted with a 3 hr history of crush- 
ing chest pain, nausea, and diaphoresis. The pain radiated to the 
medial aspect of the left arm. Physical examination revealed a 
blood pressure of 110/50, pulse 80, respiration 24, and tem- 
perature 98.6°F. Bilateral basilar rales were noted. A pulsatile 
abdominal mass was palpated just left of the midline with an 
associated bruit. The hematocrit was 43. Chest x-ray revealed 
cardiomegaly and mild congestive heart failure. 

Emergency aortography revealed a large saccular infrarenal 
aortic aneurysm with immediate opacification of the inferior 
vena Cava, indicating an aortocaval fistula (fig. 5). The patient 
suffered a cardiac arrest just prior to surgery, and attempts at 
resuscitation were unsuccessful. 


Discussion 


Over 90% of abdominal aortic aneurysms are infrarenal. 
They frequently extend to the bifurcation and occasionally 


772 CHISOLM AND SPRAYREGEN 





Fig. 5.—Case 5. Early arterial phase of low flush aortogram showing 
abdominal aortic aneurysm with immediate opacification of inferior vena 
cava (arrow). 


involve the iliac arteries as well. The incidence of rupture 
increases with increasing size. Foman et al. [1] found that 
with aneurysms less than 5 cm in diameter there is a 1.996 
incidence of rupture. Aneurysms of 5—10 cm have a 25% 
incidence of rupture, and aneurysms of more than 10 cm 
have a 70% incidence of rupture. The highest incidence of 
aneurysm occurs in the seventh decade with between four 
and nine times as many males affected as females, depend- 
ing on the series. There is a high incidence of hypertensive 
and/or arteriosclerotic cardiovascular disease [2]. 

Clinically, patients with ruptured aneurysms may be in 
shock, with anemia, congestive heart failure, gastrointes- 
tinal bleeding, or abdominal or flank pain. There may or 
may not be a history or physical findings of a pulsating 
mass. 

The most common site of rupture is into the retroperi- 
toneum, and is usually secondary to a break in the posterior 
wall about 1—2 inches distal to the renal arteries [4]. The 
pain is usually in the left flank, often radiating to the groin 
or scrotum as in renal colic for which it is sometimes 
mistaken. 

The most diagnostic finding on aortography is that of 
contrast accumulation outside the calcified wall of the 
aneurysm, as seen in case 3 (fig. 3B). A localized area of 
contrast projecting from an otherwise smooth-walled aneu- 
rysm as demonstrated in case 4 (fig. 4A) may also be seen 
and is especially diagnostic when the collection is irregular, 


as in this case. Irregularity of the extravasated contrast 
was also present in a case reported by Parsavand [5] and 
in two of the four cases reported by Chen [6]. Extra- 
vasated contrast was also seen in cases 1 and 2 (figs. 1 
and 2). Contrast may remain in the region of the rupture 
after it is cleared from the remainder of the aorta, possibly 
because retroperitoneal ruptures are frequently posterior, 
allowing contrast to pool. Also the area of extravasation 
is partially separated from the main aortic stream due to 
eddy currents. This phenomenon of delayed washout is 
also seen with aneurysms and pseudoaneurysms in other 
locations and by itself is not diagnostic of rupture. 

An uncommon site of rupture is into the inferior vena 
cava, with just over 4O reported cases in the literature. 
The rupture usually occurs in the right posterolateral wall 
of the aorta, and the fistula is located just above the 
bifurcation of the inferior vena cava [7, 8]. 

The main symptom of an aortocaval fistula is pain. A 
pulsatile abdominal mass is usually palpable in the hypo- 
gastrium. In addition a loud, harsh, continuous bruit is 
also present. There may also be edema of the lower ex- 
tremities due to the increase in venous pressure [9]. The 
symptoms and signs of pain, a pulsatile abdominal mass, 
and bruit make up the diagnostic triad of aortocaval 
fistula [7 ]. 

Angiographically, there is immediate opacification of the 
inferior vena cava from an aortic injection. (fig. 5). Angio- 
graphic demonstration of this type of rupture has been 
reported [6, 10]. 

Gastrointestinal rupture is very rare. It occurs most 
commonly as a complication of prosthetic grafting of the 
aorta [11] but also has been described as a complication 
of arteriosclerotic abdominal aortic aneurysms. The most 
common site of the fistula is between the aorta and the 
third portion of the duodenum [12], probably due to the 
fixation of the duodenum as well as the proximity of the 
third portion of the duodenum to the aorta. 

The most frequent symptoms are gastrointestinal bleed- 
ing and abdominal and back pain. Because the bleeding 
is often not massive at first, a mistaken diagnosis of 
bleeding peptic ulcer is frequently made. 

Aortointestinal fistula is rarely diagnosed angiographic- 
ally because the bleeding may be intermittent or too slow. 
In addition, the communication is in the anterior wall of 
the aorta and contrast tends to layer posteriorly. 

Intraperitoneal rupture has the highest mortality [13] 
since there is no tamponade effect as in the retroperi- 
toneum. We have been unable to find angiographic demon- 
stration of intraperitoneal rupture in the literature and 
have had no examples of this type of rupture. 
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Pulmonary Telangiectasia 
GUIDO CURRARINO,! KATHRYN W. WILLIS,* ALVIS F. JOHNSON, JR.“ AND WILLIAM W. MILLER? 


Pulmonary telangiectasia is an uncommon developmen- 
tal anomaly characterized by minute arteriovenous fistulae 
disseminated throughout both lungs. It should be sus- 
pected in patients with cyanosis and digital clubbing who 
do not have chronic lung disease or a cyanotic cardiac 
anomaly. The presence of telangiectases of skin or mucous 
membranes in the patient or members of his family is an 
important diagnostic clue. The chest film usually shows a 
coarse spidery appearance of the peripheral vascular mark- 
ings in the lungs. More specific findings are obtained in 
the pulmonary angiogram where the normally invisible 
capillary phase is replaced by irregular vascular channels 
bridging the peripheral branches of pulmonary arteries 
and veins. The intrapulmonary right-to-left shunt may be 
confirmed by pulmonary scintigraphy using technetium- 
labeled albumin. Two cases are presented with a brief 
review of the literature. 


Pulmonary telangiectasia is an uncommon anomaly in 
which innumerable minute pulmonary arteriovenous fistu- 
lae between peripheral branches of the pulmonary ar- 
teries and veins are distributed diffusely throughout both 
lungs. The disorder is apparently related to classical dis- 
crete pulmonary arteriovenous fistulae and to hereditary 
hemorrhagic telangiectasia (Osler-Rendu-Weber 
syndrome). The three conditions are probably variations 
of the same malformation complex with common features 
and transition forms, and are probably congenital even 
though they may not become Clinically manifest until 
childhood or young adulthood. The pulmonary changes 
may be the result of an embryologic aberration in the 
development of arteries and veins Originating from a 
common capillary plexus, or may be caused by an en- 
largement of minute connections which are said to exist 
normally between pulmonary arterioles and venules [1.2]. 

This paper reports two cases of pulmonary telangiectasia 
with a review of the main features of the disorder and 
emphasis on the radiologic changes. 


Case Reports 


Case 7 

T. R., a 15-year-old white male, had a 3 year history of pro- 
gressive dyspnea on exertion and a 1 year history of cyanosis. 
The family history was negative for cyanosis, clubbing, bleed- 
ing disorders, or vascular lesions of the skin or mucous mem- 
branes. On admission the patient was mildly cyanosed at rest, 
with clubbing of fingers and toes and a few small telangiectases 
of the trunk, face, and mouth. The rest of the physical examina- 
tion was normal. Laboratory results were as follows: hemoglobin, 
17.4 g/100 ml; hematocrit, 53: red blood cell count, 5.8 
million/ mm?; white blood cell count, urinalysis, electrocardio- 
gram, and barium esophogram, normal. Chest films were nor- 
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mal, except for a coarse spidery appearance of the peripheral 
vascular markings throughout both lungs. 

A right cardiac catheterization revealed no abnormalities ex- 
cept for a decrease in the Oxygen saturation of the peripheral 
arterial blood (89%, 92%). The intrapulmonary right-to-left shunt 
was calculated at 1.3 liter/min/m?. Anomalous drainage of a 
major systemic vein into the left atrium was ruled out by angio- 
graphy with injections of contrast material into the superior vena 
cava, inferior vena cava, and left innominate vein. 

Arterial blood gas studies showed that the arterial Oxygen 
tension was subnormal at rest. It diminished to even lower levels 
with exercise and did not increase to the expected normal levels 
after oxygen inhalation. 

A pulmonary angiogram showed normal pulmonary artery 
and branches. The normally invisible capillary phase was re- 
placed throughout both lungs by a myriad of small irregularly 
oriented vascular channels bridging the pulmonary arterioles 
with the pulmonary venules (fig. 1). The pulmonary veins filled 
prematurely, but were otherwise normal and drained normally 
into the left atrium. Pulmonary function studies including radio- 
active xenon and technetium sulfur colloid tests revealed no 
abnormalities, but a liver scan in the sulfur colloid test showed 
several areas without tracer, suggesting hepatic hemangiomas. 


Case 2 

T. C., a 10%-year-old Negro male, had a history of progressive 
dyspnea on exertion, exercise intolerance, recurrent cough of 
8—12 months' duration, and cyanosis of a few months' duration. 
The family history was not remarkable. Physical examination 
revealed cyanosis at rest, clubbing of fingers and toes, increased 
anteroposterior diameter of the chest, cardiac heart rate of 
120/min, and respiratory rate of 40/min. The rest of the physical 
examination was within normal limits. Laboratory results were 
as follows: hemoglobin, 14.5 g/100 ml; hematocrit, 45: red 
blood cell count, 6.6 million/mm?: white blood cell count, 
urinalysis, electrocardiogram, and barium esophogram, normal. 
Chest films showed changes identical to those described for 
case 1. 

Right cardiac catheterization was unremarkable except for a 
decrease in the oxygen saturation of the peripheral arterial blood 
(6876). The right-to-left shunt was calculated at 4.5 liter/min/m?. 
A pulmonary artery angiogram showed findings identical to 
those seen in case 1. Anomalous drainage of a major Systemic 
vein into the left atrium was ruled out in the same way as in the 
preceding case. Arterial blood gas revealed significant hypoxemia 
even after the administration of Oxygen. 

Pulmonary function studies using intravenous radioactive 
xenon were within normal limits. An intravenous injection of 
albumin macroaggregate labeled with technetium showed that 
the material entered the right side of the heart normally but 
only a portion embolized into the pulmonary capillary bed. The 
larger portion passed through the lung and into the left side of 
the heart from which it was distributed throughout the body. 
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Fig. 1.—Pulmonary angiogram of case 1 showing arterial (A), capillary or parenchymal (C), and venous (£) phases. B, D, and F, Detailed views of 
left upper lobe in A, C, and E, respectively. Note abnormal transition between pulmonary arteries and veins. Normally "silent" capillary or parenchymal 
phase replaced by innumerable, irregularly oriented channels bridging finer radicals of arterial tree with peripheral branches of pulmonary veins, with 
premature filling of pulmonary veins. For procedure, 30 ml of Renographin 60 was injected selectively into main pulmonary artery in 1 sec. Four 
films were exposed per second. 


Review of Findings Clinical Features 


The following account of the main features of the dis- Clinical features of the 18 patients are summarized in 
order is based on these two cases and 16 others previously table 1. A family history of telangiectases or angiomas of 
reported [3—16]. the skin, mucous membrane, or other sites was reported 
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Fig. 1.-continued. 


in four cases [5, 6, 8, 14], but a familial occurrence of 
pulmonary telangiectasia was recorded only once [12]. 
Twelve patients had telangiectases of the skin or mucous 
membrane or vascular malformations in other areas of the 
body, including hemangioma of the liver in two and 
possibly four cases [4, 5, 16, present report, case 1], 
arteriovenous fistulae of the jejunum in one [8], and a 
large arteriovenous malformation of an arm in another [8]. 

The most common clinical manifestations have been 
cyanosis (all patients), digital clubbing (15 patients), and 
exertional dyspnea (14 patients). Repeated hemoptyses 
were described in three cases [3, 5, 16], dizziness in one 
[9], and frequent headaches, vertigo, and occasional syn- 
cope in another [8]. A cardiac murmur was noted in five 
patients [3, 7, 12, 15]; in two of them [12] the murmur 
was heard over the entire thorax. Some degree of cardio- 
megaly was reported in six instances [3, 7, 8, 12, 15], 
and cardiac failure in four [3, 8, 12, 15]. In almost all 
cases there was a progression of the symptoms from the 
time of onset to diagnosis. Four patients died from cardiac 
failure [3, 12, 14, 15], one from progressive hypoxia [8], 
one from purulent meningitis [7], and another from re- 
current hemoptyses [16]. In an atypical case [12], all the 
signs and symptoms of the disease disappeared completely 
within 3 years of onset. 


Laboratory Findings 


Laboratory findings included elevated values of blood 
hemoglobin, hematocrit, and red blood cell count in most 
cases. All the recorded electrocardiograms were normal 
except for signs of right ventricular hypertrophy in three 
patients [3, 8, 10]. 





In the chest films (16 patients), the lungs were con- 
sidered normal in three [4, 9, 12] and abnormal in 13. 
The abnormalities were variously described as coarse 
spidery appearance of the peripheral vascular markings 
throughout both lungs (present report); tortuosity of the 
pulmonary vessels [8]; prominent peripheral broncho- 
vascular markings [6, 10, 12, 15]; hypervascularity [5, 
11]; diffuse strandlike infiltrates with very small nodu- 
larities [16]; multiple tiny nodular densities smaller than 
2 mm throughout both lungs [13]; and diffuse pulmcnary 
infiltrates [3]. 

Cardiac catheterization was performed in 16 patients. 
All the pressures were normal, and no shunt was demon- 
strated either within the heart or at the level of the great 
vessels. In two instances [12], dye dilution curves with 
injections in the right side of the heart revealed early 
appearance time at the brachial artery sampling and a 
slow fallout. The peripheral arterial oxygen saturation (14 
cases) was uniformly decreased (range, 59%—92%). Ar- 
terial gases determinations at room air and with increased 
FIO? carried out in the two cases of this report and in 
six others [4, 11, 12, 15, 16] showed an increase in the 
arterial oxygen saturation and pO» with increased FIO, 
but none of the patients responded with an increase to 
normal levels in the arterial oxygen saturation or pO». A 
transseptal catheterization of the left atrium in one patient 
[12] revealed persistent desaturation following administra- 
tion of 100% oxygen. In one patient [11], the catheter 
could be advanced through an insignificant atrial septal 
defect into a pulmonary vein, where the oxygen concen- 
tration was found to be 100.5% with the tip of the catheter 
in wedge position and only 76.0% with the tip of the 
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TABLE 1 
Clinical Data 
Age at Onset Ageat 
Reference Sex of Symptoms Diagnosis Outcome 
(Yr) (Yr) 
Utzon and Brandrup 
kic] eee F Infancy L4 Died at 
6 months 
Abbott et al. [3]. . . . . F Infancy 14 Died at 
14 years 
Snow and Wilson [13] F Infancy 1% 
Sanders and Martt 
[11]. ere F Infancy 16 
Higgins and Weder 
TI er F z ^5 . Diedat 
Silverman et al. [12] 16 months 
(case 2). PT F 2% 25 Died at 
Szutrely ani Erdelyi 5 years 
[14]. DEPT F 3 5 Died at 
annii et sal [1 2] 5 years 
lease 1)..:. 2:2. M 5 6 Entirely 
normal at 
Moyer et al. [9]... . M 6 19 8 years 
Cooley and 
McNamara [6]... . F 6% 7 
Present report 
(case 2)..... 2 M 97^ 10% - 
Hales [7]. ..... cep: OA 10 17 Died at 
17 years 
Sacrez and Fontaine 
[10]. F 10 12 
Present ripas T 1) M 12 15 
Higgins and Wexler 
[8] (case 2). F 12 29 vw 
Weiss and Gasul [1 6]. M 13 25 Died at 
25 years 
Apthrop and Bates 
eee A 15 18 
Brink [5]. coer ess F 16 19 


catheter in near-wedge position. The calculated intra- 
pulmonary right-to-left shunt given in five patients [8, 11, 
12] ranged from 38% to 50% of the cardiac output. In 
our two patients it was 1.3 and 4.5 liter/min/m^*, 
respectively. 

Pulmonary angiograms (17 cases) were interpreted as 
normal in four patients [5, 9, 12, 15], as showing a rapid 
pulmonary circulation without other abnormalities in one 
[12], and as definitely abnormal in 12. The abnormalities 
described included: an abnormal parenchymal or capillary 
phase which was replaced by tiny irregular vessels bridg- 
ing arterioles and venules throughout both lungs (present 
cases); a curious beaded appearance of vessels extending 
into the peripheral zones and involving arteriolar divisions 
[6]; abnormal vascular pattern with dilatation of small 
vessels and late emptying of small scattered areas sug- 
gesting dilated sinuses [4]; multiple small aneurysmal sacs 
which seemed to involve the terminal branches of the 
pulmonary arteries with premature filling of veins [10]; 
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strikingly abnormal appearance of the peripheral vascu- 
larity with multiple small flocculent densities throughout 
both lung fields [11]; increased vascular markings extend- 
ing peripherally into both lower lobes, especially the left 
[16]; a myriad of small arteriovenous fistulae distributed 
diffusely throughout both lungs [8]; multiple arteriovenous 
fistulae of similar size throughout all areas of the lungs, 
particularly the lower lobes [8]; multiple diffuse small 
arteriovenous connections with a right-to-left atrial transit 
time of 0.7 sec [13]; multiple arteriovenous fistulae [3]; 
and increased densities in both lungs [14]. 

Pulmonary function tests carried out in our two patients 
and one other [4] showed no evidence of lung disease. 
Radionuclide scintigraphy with technetium-labeled albumin 
was performed in our case 2 and one other patient [13]. 
In both instances, only part of the intravenous injected 
material became embolized in the pulmonary capillary 
bed; the remainder was shunted from the pulmonary tree 
into the systemic circulation. 


Anatomic Studies 


Anatomic studies were described in nine patients, six 
at autopsy [7, 8, 12, 14, 15, 16] and four in lung biopsies 
[6, 9, 12]. Innumerable subpleural vascular lesions re- 
sembling petechiae were observed on gross inspection 
in three patients [6, 7, 15]. In one of them [15], post- 
mortem radiographs of the lungs injected with contrast 
material demonstrated that the subpleural lesions were 
composed of fine tortuous dilated vessels. Vinylite corro- 
sion casts [7] and barium sulfate gelatine injections [12] 
were obtained at autopsy in two cases. They clearly 
showed a discrete plexus of minute vessels connecting 
dilated peripheral pulmonary arterioles with pulmonary 
venules. Microscopic examination showed abnormalities 
in seven of eight specimens. The lesions were variously 
described as: dilatation of precapillary vessels resembling 
telangiectasia [16]; disseminated foci of angiomatous pro- 
liferations [6]; dilated small and large vessels in lungs 
especially subpleurally [15]; small vascular tumors [9]: 
numerous pulmonary arteriovenous dilatations [14]; scat- 
tered vascular plexuses, the larger of them resembling 
cavernous hemangiomas [7]; and multiple arteriovenous 
malformations of the lungs [8]. 
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Posttraumatic Osteolysis of the Distal Clavicle with Emphasis on 
Early Radiologic Changes 


ARNOLD H. LEVINE,! M. JOYCE PAIS,“ AND EMANUEL E. SCHWARTZ! 


Erosion and progressive resorption of the distal clavicle 
following trauma has been described but merits greater 
attention due to its frequency. Six cases of posttraumatic 
osteolysis of the distal clavicle are reported with emphasis 
on early radiographic detection. Soft tissue swelling, de- 
mineralization, and loss of the subarticular cortex at the 
injured clavicular tip antecede the more commonly recog- 
nized gross erosion. Recognition of this early stage, with 
consequent immobilization, may shorten the course of this 
process and decrease the prolonged disability. The patho- 
genesis of the process is discussed and illustrated. 


Due to its superficial anatomical position, the acromio- 
clavicular region is particularly vulnerable to direct trauma. 
Clinical examination readily detects asymmetrical promi- 
nence or crepitus at the injured site. However, docu- 
mentation of fractures or acromioclavicular separations is 
usually the responsibility of the radiologist. When the 
initial radiographs fail to disclose any malalignment, hy- 
permobility, or increased width of the acromioclavicular 
joint, the clinician may underestimate the severity of 
the trauma. 

Posttraumatic osteolysis of the distal clavicle consists 
of progressive resorption of the outer end of the clavicle 
after a variable interval following a physical insult to this 
area. In spite of its relative frequency, this complication 
remains an incompletely understood and often unrecog- 
nized phenomenon. This may be attributable to the scant 
attention that this subject has received in this country [1 ]. 

According to Strauch [2], the earliest reference to this 
process was published by Dupas in 1936. Werder [3] 
rekindled interest in this subject with a case history in 
1950. In 1963, Madsen [4] reviewed eight previously 
reported cases and presented eight additional cases col- 
lected over a 3 year period. In 1964, two cases were 
published in Great Britain [5], followed by a case from 
an overseas U.S. Army hospital [6]. Most recently, cases 
of this entity have appeared in foreign radiologic 
journals [3, 7]. 

Within a period of 277 years we have encountered six 
cases of posttraumatic osteolysis of the distal clavicle. 
These represent the only published series to originate in 
the United States and offer an interesting spectrum of 
radiographic features. Several of these cases manifest 
radiological changes not previously described. 


Case Reports 
Case 7 
P. G., a 38-year-old male, sustained injuries to the cervical 
spine and right shoulder in an auto accident. Initial radiographs 
were normal (fig. 14). Films taken 6 months after trauma be- 
cause of persistent pain and limitation of motion showed erosion 
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of the lateral aspect cf the right clavicle with a tapered con- 
figuration (fig. 15). Radiographs 14 months after trauma showed 
cortical reconstitution of the distal right clavicle, but the acromion 
demonstrated erosion and cupping of the subarticular surface 
and soft tissue ossifications (fig. 1C). 

Persistence of pain and progression of the process to the 
acromial aspect of the joint led to a Synovectomy and resection 
of the distal right clavicle 18 months after the initial trauma. The 
specimen included the synovial membrane and fibrocartilaginous 
tissue of the acromioclavicular joint as well as the ligament, all 
showing marked vascular proliferation on microscopic section. 
The synovium showed an area of villous hyperplasia, and there 
was marked hypertrophy of the fibrocartilaginous tissue. Sec- 
tions of the distal clavicle showed periosteal hypertrophy with 
chondroid metaplasia (fig. 1D). The symptoms subsequently 
subsided and the acromion reconstituted. 


Case 2 

N. L., a 31-year-old male, injured his right shoulder in an auto 
accident. The initial x-ray of the right shoulder was normal. 
Limited mobility and crepitation were present in the right 
shoulder, and films obtained 3% months later disclosed marginal 
erosion of the lateral right clavicle (fig. 2A). 

Symptoms persisted and follow-up x-rays 6 months after the 
injury showed considerable resorption of the distal clavicle, 
erosion of the acromial surface, and soft tissue calcifications. 
At the end of 14 months, the patient was asymptomatic; the 
final radiographs revealed further osteolysis of the clavicle 
during the interim, with cortical reconstitution of both the 
clavicle and acromion (fig. 2B). 


Case 3 

P. M., a 29-year-old male, caught his right shoulder between 
a tractor and trailer. An initial radiograph of the involved shoulder 
was normal. The symptoms persisted and x-rays 9% months 
after trauma disclosed osteolysis of the distal right clavicle. 
Case 4 

J. L., a 23-year-old longshoreman, was injured when a crate 
fell on his right shoulder. X-rays of the injured shoulder 1 week 
later were normal. Pain, swelling, and limited mobility persisted 
after 3 weeks: radiographs disclosed demineralization and loss 
of the articular cortex in the distal right clavicle as well as soft 
tissue swelling. Films obtained 3⁄2 months after the injury 
showed resorption and cupping of the distal right clavicle and 
soft tissue swelling. Immobilization in a sling was instituted at 
this time, and serial radiographs over a 7% month period 
showed progressive remineralization and less irregularity of the 
distal clavicle with decreased soft tissue swelling. The patient 
became asymptomatic, and follow-up radiographs showed a 
stabilized deformity of the clavicle. 
Case 5 

S. Z., a 44-year-old male, fell on his right shoulder. The initial 
radiographic study, performed because of pain and swelling 
over the right acromioclavicular joint, showed localized soft 
tissue swelling but normal bones and joint (fig. 34). The pain 
continued, and reexamination after 2⁄2 weeks demonstrated 
demineralization of the distal clavicle and a localized area of 
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erosion involving the articular margin (fig. 38). Improvement of 
the clinical symptoms occurred after immobilization. 
Case 6 

B.L., a 56-year-old male, sustained an injury to his left shoulder 
after a fall. Initial x-rays showed soft tissue swelling overlying 
a normal left acromioclavicular joint. Radiographs performed 
| month later showed demineralization and loss of the cortex of 
the distal left clavicle, as well as erosion and fragmentation of 
the inferior bony margin. Progressive improvement in the clin- 
ical symptoms followed immobilization. 


Discussion 
The acromioclavicular joint is a synovial joint with a 
capsular ligament which attaches to the articular surfaces. 
The thickened superior portion of the capsular ligament 





Fig. 1.—Case 1. A, Films 1 week after auto accident showing no 
abnormality of right acromion or clavicle. B, Radiograph 6 months later 
showing tapering and erosion of distal tip of right clavicle (arrows) 
C, Radiographs 14 months after trauma showing cortical reconstitution, 
Articular surface of acromium shows erosion, cupping, and dystrophic 
soft tissue calcification (arrows). D, Medium power microscopic section 
of resected right acromioclavicular joint. Note marked hypertrophy of 
fibrocartilaginous tissue, villous hyperplasia with marked vascular pro- 
liferation, and tiny fragments of necrotic bone. 


is designated as the acromioclavicular ligament. An intra- 
articular fibrocartilaginous disc originates from the upper 
part of the capsular ligament and descends to incom- 
pletely subdivide the joint cavity. The joint surfaces slope 
inferiorly and medially, with the tendency of the clavicle 
to glide over the acromion being counteracted by the 
tension of the acromioclavicular and coracoclavicular 
ligaments [8]. 

Numerous theories regarding the pathogenesis of post- 
traumatic osteolysis of the distal clavicle have been pro- 
posed. Previous reports cited by Werder [3] postulated 
osteoclastic resorption, vascular compromise, autonomic 
nervous system disturbance, and the catabolic effect of 
hyperemia as possible mechanisms. 

Consideration of the local anatomy, the progressive 
radiographic changes, and the available pathologic data 
suggests the possibility of a slowly progressive posttrau- 
matic reactive process arising from the synovium. Since 
most cases demonstrated some degree of hypermobility 
or acromioclavicular separation indicative of ligamentous 
disruption, some investigators entertained the possibility 
of associated neurovascular damage. However, none of 
the above cases demonstrated any loss in the integrity of 
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Fig. 2.—Case 2. A, Erosion of lateral tip of right clavicle developing 
31 months after trauma (arrow). B, Further osteolysis and resorption 14 
months after injury. There is now cortical reconstitution (arrow). 


the regional ligaments, indicating that a lower grade of 
trauma may result in this complication. In addition, this 
phenomenon has also been reported in subjects exposed 
to repeated episodes of stress to the acromioclavicular 
region, such as judo participants [7] and pneumatic tool 
workers. 

Previously reported cases showed the osteolysis to be 
limited to the clavicular component of the acromioclavicu- 
lar joint. This finding gave credence to the possible role 
of a damaged terminal nerve fiber or end-artery in pro- 
ducing the osteolytic changes. The tardive erosion of the 
acromion in cases 1 and 2 represents an exceptional 
manifestation of this process and is more suggestive of an 
intraarticular pathogenesis. Resection of the distal clavicle 
and synovectomy performed in case 1 provided an oppor- 
tunity to study the histologic alterations at the site of 
osteolysis. Microscopic evaluation of the specimen con- 
firmed the participation of the synovium in this process 
(fig. 1D). Following synovectomy, there was reconstitution 
of the acromion, confirming the importance of the syno- 
vium in the osteolysis. 

The natural course of the osteolytic process is variable 
in time but consistent in evolution. Onset may occur from 
several weeks to several years following the traumatic 
event; our series showed an interval ranging from 27^ 
weeks to 9 months. Untreated, the lytic phase continues 
for a period of 12—18 months, resulting in a loss of 0.5-3 





Fig. 3. —Case 5. A, Film immediately after injury showing swelling over 
the right acromioclavicular joint but no bony abnormality. B, Radiograph 
2% weeks later showing minimal localized subarticular erosion of right 
clavicular tip (arrow) and slight demineralization. 


cm of bony substance from the distal clavicle. Calcification 
in the soft tissues and ligaments and subperiosteal reac- 
tion may occur. Rarely, erosion of the acromial articular 
surface may occur late in the lytic phase. The lytic phase 
stabilizes, and gradually reparative changes are seen over 
a period of 4—6 months; the eroded extremity becomes 
smoother, often tapered, and shows reconstitution of the 
cortex, but the acromioclavicular joint remains perma- 
nently widened. Symptoms are variable during the active 
lytic phase and may include pain, diminished strength of 
the arm, restricted mobility, and local crepitation. There 
is usually a gradual cessation of symptoms as the process 
approaches its "burnt-out" phase. 


Early Diagnosis 
Cases 1 and 2 demonstrate the natural course of the 
disease, with characteristic radiographic changes appear- 
ing after a delay of 6 months and 3 months, respectively. 
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In cases 4—6, it was possible to demonstrate changes 
which anteceded the classical osteolytic features. Exami- 
nation performed within 1 month after trauma showed 
soft tissue swelling overlying the acromioclavicular joint, 
demineralization of the distal clavicle, and loss of the sub- 
articular cortex in the lateral clavicle. This heralded the 
subsequent focal erosions and lysis so characteristic of 
this process. Immobilization appeared to curtail the amount 
of bone loss, shortened the lytic phase, and resulted in 
an apparent earlier onset of the reparative phase, coin- 
ciding with clinical improvement. 

In follow-up radiographs of an injured acromioclavicular 
joint, the presence of soft tissue swelling, demineralization 
of the distal clavicle, and loss of the lateral clavicular sub- 
articular cortex should alert the radiologist to the eventual 
course of events. Although soft tissue swelling represents 
the earliest sign, it is also the least specific since it may 
accompany any injury to the acromioclavicular region. 
This sign was the only abnormality present on the initial 
examinations of cases 5 and 6; follow-up studies were 
advised because of our previous observations. Radio- 
graphs performed after 2/5 weeks and 1 month, respec- 


tively, documented the onset of the lytic process. 
Madsen [4] concluded from his studies that insufficient 


treatment was a predisposing factor to this osteolytic 
process, whereas Jacobs [5] held a more fatalistic concept 
that “the eventual bony damage is seemingly predeter- 
mined at the time of initial trauma.” Our impression is 


that immediate immobilization will not suppress the early 
manifestations of osteolysis but may result in decreased 
bone loss, earlier cessation of the resorption, more rapid 
repair, and a diminution of the clinical symptoms. 
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Ossicle of the Meniscus 


RICHARD M. BERNSTEIN,! HAROLD E. OLSSON,! ROBERT M. SPITZER,! 
KENNETH E. ROBINSON,! AND MARTIN W. KORN? 


Two patients with an ossicle of the meniscus are de- 
scribed. Radiologic differentiation from osteochondral 
loose body or chondrocalcinosis can be made by its ossi- 
fied appearance and its location within the meniscus. 
Correct diagnosis is important so that unnecessary sur- 
gery is avoided and a protracted search for a free fragment 
is not carried out. 


Ossicles of the menisci are rare lesions which have seldom 
been reported in man [1—9]. This paper describes two 
cases of meniscal ossicles with a discussion of etiology, 
clinical significance, and differentiation from other entities. 


Case Reports 
Case 7 


F. M., a 29-year-old male, had a 14 year history of recurrent 
trauma to the left knee. A joint effusion and mild atrophy of the 
quadriceps muscles were noted. A defect in the lateral femoral 
condyle, a loose body in the suprapatellar area, and an oval 
density along the lateral joint line were found on plain films 
(fig. 1). An intact lateral meniscus containing an ossicle was 
identified at arthrography (fig. 2). Conservative treatment was 
instituted with symptomatic relief. After 1% years the patient 
continues to be asymptomatic with disappearance of the pre- 
viously noted quadriceps atrophy. No surgery was performed. 


Case 2 


F. E., a 40-year-old male with a previous sports-related injury 
to the knee, noted the sudden onset of left knee pain while 
climbing. A mild joint effusion and tenderness over the postero- 
medial joint line were present. A clinical diagnosis of tear of the 
medial meniscus was made. A rounded density in the region of 
the medial meniscus was found on plain films, and an intact 
medial meniscus containing an ossicle was identified at arthro- 
graphy. The patient became asymptomatic with conservative 
therapy and has remained so after 2y years. No surgery was 
performed. 


Discussion 


Ossicles of the menisci are a normal finding in the knee 
of rats and other rodents [3, 10, 11]. Pederson [11] has 
shown that these occur uniformly in the anterior portions 
of both the medial and lateral meniscus in the adult ham- 
ster, mouse, and rat. Additional ossicles have been found 
in the posterior portion of the lateral meniscus in some 
rats [11]. These ossicles were interpreted as a congenital 
finding because there was no gross or microscopic evi- 
dence of trauma or inflammation. Histologically, the os- 
sicles consist of hyaline cartilage surrounding lamellar 
bone, cancellous bone, and marrow [11]. 

In man, the ossicles occur rarely [3, 10] and their origin 
remains controversial. Pederson [11] contends that the 
ossicles are vestigial structures since they are normally 
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present in rodents. Rosen [4] supports that view from 
clinical experience with three patients. His conclusion was 
based upon the common location of the ossicles, other- 
wise normal menisci, and their sesamoidlike structure. 

However, there is strong support for the belief that the 
ossicles represent an acquired lesion secondary to trauma 
and heterotopic bone formation. Symeonides and loan- 
nides [7] reported a case in which a meniscal ossicle 
developed over a 2 year period. A film of the knee at the 
time of injury was normal. Follow-up examination 2 years 
later showed a definite ossicle of the medial meniscus, 
establishing that the lesion was an acquired entity. How- 
ever, this does not preclude the possibility that some 
ossicles may be vestigial structures as suggested by 
Pederson [11] and Rosen [4]. 

In man, the radiographic appearance of the meniscal 
ossicle consists of an outer rim of cortical bone surround- 
ing trabecular bone (fig. 1C). Although we do not have 
pathologic material from our patients, the plain film fea- 
tures accurately reflect the histologic pattern of previously 
reported meniscectomy specimens [5—8]. The ossicle may 
be located in the anterior or posterior portions of either 
the medial or lateral meniscus (table 1). The meniscus 
containing an ossicle may be normal, but associated tears 
or degeneration have been described [4, 7, 9]. It has also 
been reported in a discoid lateral meniscus [6]. 

It is important to differentiate the meniscal ossicle from 
other small intraarticular calcified or ossified lesions. Osteo- 
chondral loose bodies and osteochondritis dissecans (fig. 
1C) should be easily separated from ossicles because of 
the presence of a defect on the articular cartilage of the 
distal femur. The loose body is frequently found lying in 
the superolateral part of the anterior compartment of the 
knee and is composed predominantly of calcified cartilage 
and subchondral bone [2]. Serial x-rays may show move- 
ment of the loose body. However, confusion may arise 
if the femoral defect is not readily apparent, if the loose 
body has become ossified, or if the loose body overlies 
the meniscus. 

Chondrocalcinosis may create a calcific density within 
the body of the meniscus [12]. It is typically punctate and 
linearly arranged. In addition, there may be linear calcifi- 
cation in the associated articular cartilage. It will not have 
the well developed cancellous bone of the meniscal ossicle. 

The plain film differentiation of osteochondral loose 
body and chondrocalcinosis from ossicle of the meniscus 
is important to the proper management of the patient. 
If the plain film features are not sufficiently diagnostic, 
it is recommended that an arthrogram be obtained. On 
arthrography, a meniscal ossicle will be seen as a discrete 
ossified structure within the body of either meniscus and 
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Fig. 1.—Ossicle of lateral meniscus 
A and B, Ossicle (arrow) lying postero- 
laterally in joint. C, Defect in anterior 
aspect of lateral femoral condyle 
(curved arrow) and osteochondral 
fragment (white arrow) in suprapa- 
tellar pouch. 
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not necessarily associated with demonstrable degenera- 
tive changes or meniscal tears. 

A review of the literature (table 1) indicates that pain is 
the predominant symptom in patients with a meniscal 
ossicle. Of importance is the absence of a history of lock- 
ing, which is a common clinical feature of osteochondral 
loose body. Many of the reported patients underwent 
surgery for the removal of a loose body, which resulted 
in prolonged search of a joint for a nonexistant free 
fragment. A correct preoperative diagnosis will not only 
prevent this but may be justification for a conservative 
approach to therapy if mild clinical symptoms do not 
justify meniscectomy. Although Symeonides and loannides 
[7] recommend meniscectomy for a patient with a meniscal 
ossicle, our two patients have been treated conservatively 
with good results. Therefore, presence of a meniscal os- 
sicle alone does not appear to demand immediate surgical 
therapy. However, persistent pain may be related to the 
ossicle by virtue of its protruding contour as described 
by Rosen [4] and Harris [13]. In that situation, meniscec- 
tomy of an otherwise normal meniscus may result in 
symptomatic relief. 

In conclusion, ossicles of the menisci are rare lesions. 
They can be distinguished from osteochondral loose body 
and chondrocalcinosis by the character of the clinical 
symptoms, their ossified appearance, and their intra- 
meniscal location. The diagnosis of an ossicle of the 
meniscus in the absence of other joint or meniscal pathol- 
ogy may not require immediate surgery. 





Fig. 2.— Arthrogram, oblique projection (see fig. 18). Ossicle (solid 


arrows) lying in posterior lateral meniscus. No other abnormalities present. ACKNOWLEDGMENTS 
Notch at margin of ossicle formed by popliteus tendon bursa (open arrow). 
Notch seen better on plain film (fig. 18). We are grateful for the assistance of our orthopedic col- 


leagues, Drs. David J. States and Robert D. Schrock, Jr. 


TABLE 1 


Summary of Clinical Experience with Ossicles of the Menisci 








Age Reason Relief Location Condition 
Reference and Sex Symptoms for Surgery of Symptom of Ossicle of Meniscus 
Burrows [1]......... sez. 25,M Pain, swelling Loose body TT Medial Torn 
19,M Pain Loose body ES Medial Torn 
Weaver [9].................. 24, M Pain, effusion o3 m or a 
Watson-Jones and Roberts [8]. . . Pain, effusion, Loose body Yes Lateral Normal 
weakness 
Pain, effusion, Loose body Yes Lateral Normal 
weakness 
Rosen [4] uu eas oe As 21,M Pain, effusion Loose body Yes Medial Normal 
23,M Pain Ossicle Yes Medial Normal 
21,M Pain, snapping Ossicle Yes Medial Normal 
Stanisavljevic [5].............. "4 M Limited flexion Postmeniscec- Yes Medial Regenerated 
tomy pain 
Suzuki et al. [6]............... 53,M Pain Ossicle Yes Lateral Incomplete 
discoid 
Symeonides and loannides [7]...  28,M Pain Loose body Yes Lateral Normal 
21,M Pain Density Yes Medial Torn 
21, M Pain Loose body Yes Medial Torn 
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Radiographic Findings in Early Acquired Syphilis: 
Case Report and Critical Review 
IRVING EHRLICH! AND MORRIE E. KRICUN! 


The radiographic and pathophysiologic features of early 
acquired syphilis are discussed. Bone changes occur in 
early acquired syphilis and should not be confused with 
gummas of late syphilis. The radiographic findings are 
protean and may exist without a clinical history of a 
cutaneous lesion. The skull, clavicle, and tibia are the sites 
most frequently involved. 


Introduction 


The osseous changes of early acquired syphilis are rare 
and have not been emphasized in recent radiologic litera- 
ture and textbooks on bone disease [1—3]. We recently 
examined a case of syphilitic osteoperiostitis that occurred 
during the early phase of the secondary stage of 
this disease. 


Case Report 


A 35-year-old black male was well until 4 weeks prior to 
admission when he noted constant aching pain in the calves with 
slight muscle weakness and aching and tenderness of the ankles. 
He noted an eruption on the palms and soles at the time his 
muscle and joint pain began. There was no history of syphilis 
contact or treatment for syphilis. Physical examination showed 
a well nourished patient in no acute distress. There were hyper- 
pigmented keratotic macules on the palms and soles bilaterally, 
compatible with secondary syphilis. There was also swelling of 
the pretibial area bilaterally. The remainder of the examination 
was unremarkable. 

Fluorescent treponemal antibody absorption was positive, and 
the rapid plasma reagin was reactive at a 1:64 dilution. Radio- 
graphs disclosed multiple aggressive osteolytic lesions in the 
cortex of the tibiae, fibulae, ulnae, and radii (figs. 1 and 2) with 
solid periosteal reaction in several locations. There was minimal 
destruction of the proximal aspect of the second metacarpal 
along with solid periosteal reaction (fig. 3). No lesions were 
present in the skull, clavicles, other long bones, ribs, spine, or 
feet. 

Biopsy of the left fibula disclosed necrotic bone with inflam- 
matory cell infiltrate composed mostly of mature plasma cells. 
The vascularity was prominent and the endothelial cells were 
swollen and pleomorphic. Spirochetes were identified within the 
inflammatory cell exudate. The pathologic diagnosis was syphi- 
litic periostitis and osteitis. 

The patient was treated with 12 million units of procaine 
penicillin intramuscularly over a 10 day period. During hospitali- 
zation, he developed herpes zoster and molluscum contagiosum. 
Radiographs 1 month later showed no change in the appearance 
of the lesions, but after 3 months there was almost complete 
resolution of the lesions (fig. 4). 
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Discussion 


Osseous syphilis was first described in 1886 [4], but 
it was not until 1932 that radiographic evidence of osseous 
change in early acquired syphilis was first reported [5, 6]. 
The incidence of radiographically diagnosed bone disease 
is rare. In 1942, Reynolds and Wasserman |7] reviewed 
15 cases reported between 1932 and 1940 and added 
15 of their own. Their cases came from a series of 10,000 
patients with early acquired syphilis over a 21 year period 
from 1919—1940. Bone lesions have been demon- 
strated radiographically in a total of 52 reported cases, 
including the present case [5—26]. Osseous changes occur 
in 0.15%—8.7% of patients with early acquired syphilis [8]. 


Clinical Features 


Bone changes occur as early as 6 weeks after the 
primary chancre to as late as 14 months after the secon- 
dary skin eruption. In several cases, bone changes de- 
veloped with the cutaneous eruption of secondary syphilis 
[7]. The degree of bone destruction is usually more 
severe than the clinical symptomatology [27—29]. Clin- 
ically there may be pain, soft tissue swelling, tenderness, 
headache, fever, and other constitutional symptoms. The 
characteristic dermatologic change of secondary syphilis 
is a maculopapular rash over the palms and soles. It must 
be realized that early syphilitic osteomyelitis may occur 
without a history of primary or secondary cutaneous 
lesions and, in fact, may develop a short time after blood 
transfusion [16, 20]. Also, the serologic test for syphilis 
may not be positive when bone lesions occur [5, 17]. 


Pathophysiology 


The spirochetemia and mucocutaneous lesions of secon- 
dary syphilis occur 1—3 months after the primary chancre. 
During this stage, spirochetes may be disseminated hema- 
togenously throughout the body and found in the perios- 
teum, Haversian canals, and medullary space of all bones 
[30]. Several investigators [25, 31, 32] state that syphilis 
of bone begins as an osteomyelitis in the medullary space 
and spreads by way of blood vessels in the Haversian 
canals to the cortex and periosteum. 

Spirochetes induce a perivascular response followed by 
muscularis atrophy, endothelial proliferation, and subse- 
quent endarteritis obliterans [17, 30]. These vascular 
changes are the cause of osteochondritis, periostitis, 
osteitis, or osteomyelitis depending on which part of the 
bone is involved. The vascular changes lead later to secon- 
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EARLY ACQUIRED SYPHILIS 


dary ischemia and caseation necrosis—the gumma of 
late syphilis [17 ]. 


Anatomic Distribution 


The skullsand clavicle, followed by the tibia, humerus, 
ulna, and radius, are the sites most frequently involved 
in early acquired syphilis. Other sites reported with less 
frequency are the femur, fibula, sternum, ribs, scapula, 
bones of the hands and feet, nasal bones, facial bones, 
palate, knee, ileum, ischium, and spine. 


Radiographic Features 


The response of bone to the spirochete attack in early 
acquired syphilis depends on the virulence of the Organism, 
host response, and the area of bone involved. Periostitis, 
osteomyelitis, and osteitis manifested by periosteal reac- 
tion, bone destruction, or sclerosis may occur alone or 
in combination and may be localized or diffuse. Periosteal 
reaction is usually laminated or solid, but can be perpen- 
dicular simulating an osteosarcoma [17, 28, 33]. Osteo- 
myelitis causes osteolytic changes in the cortex and 
medullary space, usually with an aggressive pattern of 
bone destruction. 

Skull lesions appear as irregular areas of bone destruc- 
tion; the outer table is more frequently involved than the 
diploae and inner table. There may be soft tissue swelling 
and wavy periosteal reaction [7]. 

In the long bones sequestration [17, 31], pathologic 
fracture [6, 31, 34], epiphyseal separation [31], and even 
syphilitic arthritis [32] may occur as sequelae. Sequestra 
in syphilis are difficult to visualize radiographically because 
they are small and usually occur in cancellous bone [17]. 
It should be stressed that the destructive lesions in early 
acquired syphilis are those of osteomyelitis and do not 
represent gummas. 


Differential Diagnosis 


Syphilis has long been called the great imitator, and the 
differential diagnosis of bone changes reflects this state- 
ment. Aggressive-appearing osteomyelitis with or without 
periostitis may simulate pyogenic osteomyelitis, metastatic 
disease, histiocytosis, lymphoma, leukemia, tuberculosis, 
fungal disease, and Ewing's sarcoma [7, 13, 17, 27, 29, 
34—36]. An osteoperiostitis may simulate osteogenic sar- 
coma [17, 28, 33]. 
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Cancer in the “Cold” Breast Thermogram 
HAROLD J. ISARD! 


The hallmark of the normal breast thermogram is rela- 
tive symmetry of vascular configuration and thermal con- 
tent with preservation of the breast contour. Accepted 
criteria of abnormality are predicated upon graphic and 
thermal asymmetry with emphasis placed upon elevated 
temperature, an increase in the number of discernible 
vessels, and distorted vascular patterns. The association 
of a confirmed breast cancer and an avascular thermogram 
has been labeled a false negative. Avascularity (“cold” 
breast), particularly in the lower half, with normal vessels 
in the same location of the opposite breast is suggested 
as an additional characteristic of abnormality. Illustrative 
cases are presented. 


Medical thermography is a pictorial representation of 
surface skin temperature that is currently advocated in a 
variety of investigative and clinical situations [1]. One of 
its major applications is in the study of breast diseases [2]. 
There are reports that diagnostic accuracy in the evalua- 
tion of symptomatic women is improved when breast 
thermography is used in conjunction with mammography 
and physical examination. Thermography also contributes 
to an enhanced yield in screening programs for the de- 
tection of early breast cancer in apparently healthy, 
asymptomatic women [3, 4]. Furthermore, surgical inter- 





Fig. 1. — Normal thermogram of moderate vascularity. Lighter shades 
represent warmer areas; darker shades, cooler areas 
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vention may be influenced by the thermographic interpre- 
tation when either mammography or physical examination 
is questionable or minimally suspicious. In such instances 
the reinforcement of an abnormal thermogram can be 
instrumental in the detection of an early cancer, while a 
normal mammatherm (breast thermogram) may spare 
the woman an unnecessary biopsy. 

Accurate interpretation of the mammatherm is depen- 
dent upon both picture quality and the knowledge and 
experience of the observer. A recorded image of good 
quality requires sharp focus, a range of shades of gray 
of optimum contrast and brightness, and proper exposure 
and processing of the film (fig. 1). The hallmark of the 
normal mammatherm is general symmetry of the venous 
networks and thermal content of the breasts as well as 
anatomic symmetry. The degree of vascularity varies from 
avascular to minimal, moderate, or marked vascularity 
with linear, reticulated, or mottled patterns. 

Asymmetry, whether graphic or thermal, is the signal 
feature of the abnormal mammatherm. The asymmetry 
may be due to focal or diffuse areas of heat in one breast 
or a marked discrepancy in the number of discernible 
vessels in the two breasts. Unusual locations or bizarre 
configurations of one or more vessels with obvious thermal 
differences signal abnormality. Anatomic asymmetry due 
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Fig. 2.—Avascular left breast compared to right breast 
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Fig. 3.—Comparable oblique views showing avascular right breast with prominent vessel at upper outer quadrant (arrow). 


to an alteration in the normal curvilinear contour of a 
breast, previously described as the edge sign, is also an 
abnormal feature [5]. A combination of several of these 
findings should alert the observer to review the mammo- 
gram and questionable physical findings with care. 

In the evaluation of thermal content and symmetry of 
vascularity, attention has been directed primarily to the 
breast which shows increased infrared emission or harbors 
a profusion of vessels. Little or no attention has been given 
to the less vascular side; the subsequent finding of a 
cancer in the avascular breast was recorded as a thermo- 
graphic false negative. Review of our material disclosed 
an additional suspicious feature, avascularity of a major 
portion of the breast (generally the lower half) with normal 
vessels in the comparable location of the opposite breast 
(fig. 2). Unilateral avascularity by itself does not differen- 
tiate benign from malignant disease any more than uni- 
lateral hypervascularity does; both conditions contribute 
to the abnormal group. 

Attention to this finding resulted in the correlation during 
the past year of the "cold" thermogram with 28 proven 
cases of breast cancer. When the avascularity is combined 
with focal heat or vascular prominence in the upper 
portion of the breast (fig. 3) or with an edge sign, the 
finding assumes greater significance. It is important to 
routinely record frontal and oblique views since the ther- 
mal signal and/or edge sign may show to advantage only 
on one of these projections. Unfortunately, relative avascu- 
larity of one breast is not an infrequent finding, and it is 
necessary to recognize and distinguish the avascular 
breast that is otherwise normal from one with either an 
unduly prominent thermal signal or an edge sign. 

The more vascular breast, to which attention may be 
directed initially, must be scrutinized diligently to deter- 
mine if abnormality exists. If its vascular configuration 
lacks distortion and the vessels are of uniform size and 
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Fig. 4.— Large cell carcinoma of breast (case 1). Obvious avascularity 
of right breast with clearly defined V-shaped vascular mark overlying 
upper inner quadrant. 


thermal content, the thermogram should be recorded 
as normal. 


Case Reports 
Case 1 


E. B., a 56-year-old white female, had recent onset of a mass 
in the upper outer quadrant of the right breast. Mammography 
revealed a faintly outlined 2 cm lesion. Thermography disclosed 
obvious avascularity of the right breast with a clearly defined 
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Fig. 5.— Infiltrating duct cell carcinoma (case 2). Avascularity of right 
breast with focal signal overlying upper outer quadrant (arrow). 


V-shaped vascular mark overlying the upper inner quadrant 
(fig. 4). 

Diagnosis was large cell carcinoma of the breast. Examination 
of 28 axillary lymph nodes showed evidence of hyperplasia of 
lymphoid and reticuloendothelial elements but no metastasis. 


Case 2 


R. E., a 51-year-old woman, was examined because of ques- 
tionable physical findings in the lower inner quadrant of the 
right breast. A typical spiculated lesion less than 1 cm in diameter 
was found by mammography. Thermography disclosed avascu- 
larity of the right breast with focal increase in heat overlying the 
upper outer quadrant (fig. 5). 

Diagnosis was infiltrating duct cell carcinoma of the breast. 
Examination of 15 regional lymph nodes showed reactive 
lymphoreticular hyperplasia but no evidence of metastasis. 


Case 3 


L. B., a 40-year-old asymptomatic woman, was referred for 
routine study. There were no abnormal findings on physical 
examination. Mammography revealed minimal superficial nodu- 
larity associated with faint microcalcifications in the upper outer 
quacrant of the right breast. Thermography revealed avascu- 
larity and an edge sign along the lower medial segment of the 
right breast (fig. 6). 

Diagnosis was partly scirrhous duct cell carcinoma of the 
breast with metastases in three of nine axillary lymph nodes. 


Discussion 


The establishment of dependable thermographic criteria 
is required if a satisfactory level of diagnostic accuracy 
is to be attained. Illustrations of focal and diffuse hyper- 





Fig. 6. — Partly scirrhous duct cell carcinoma (case 3). Avascular right 
breast with edge sign (arrow). 


thermia associated with proven breast cancer are plentiful. 
Neovascularization has been demonstrated in malignant 
breast tumors [6], and increases in blood temperatures 
have been attributed to alterations in metabolic processes. 

As yet there is no explanation for the assocation of 
relative avascularity of the lower portion of the breast 
with some of the proven cancers. Venous obliteration [7 | 
has been described in the presence of extensive and ad- 
vanced malignancy. While this could be a tempting expla- 
nation, it is obviously not the factor responsible for the 
avascularity associated with small tumors frequently de- 
tected in a relatively early stage. While there is no evidence 
as yet, a shunting of blood from the uninvolved lower 
segment to an area of increased metabolic activity may 
well occur. This could account for the demonstrable focal 
areas of heat and vascular prominence in the upper 
segments of the breast where cancer is more commonly 
located. It will be interesting to pursue this line of reason- 
ing in the study of early or small neoplasms and to con- 
jecture whether the observations reflect a host defense 
mechanism. 

The addition of this criterion of abnormality in no way 
eases the difficulty of mammatherm interpretation. It now 
becomes necessary to review the avascular breast with 
even greater care than that given to the vascular side. 
It will be important to refrain from enthusiastic over- 
reading and bear in mind that vascular configuration and 
thermal content are never identical in the two breasts. 
Relative avascularity in one breast is a common finding 
and should be ignored if it is minimal and unassociated with 
either a suspicious thermal signal in another area of the 
breast or an edge sign. Conversely, the more vascular 
breast should not be labeled abnormal if the discernible 
vessels appear normal in size and configuration and equal 
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Chordoma: Radiologic Evaluation of 20 Cases 
HOSSEIN FIROOZNIA,! RICHARD S. PINTO,! JOSEPH P. LIN," HANS H. BARUCH,? AND JOSEPH ZAUSNER! 


Experience with 20 cases of chordoma is summarized. 


Three of four intracranial tumors presented as sellar 
tumors. The clivus remained intact for 2, 3, and 4 years, 
respectively, in three patients despite extensive destruc- 
tive lesions of the sellar region. Our data and those of 
others indicate that approximately half the patients with 
chordomas have erosion of the clivus at the time of initial 
medical evaluation. The other half mainly have sellar de- 
structive lesions with or without associated clival erosion. 
Calcification occurs in 50%—70% of intracranial chordo- 
mas. A nasopharyngeal mass is present in one-third. 
Vertebral chordomas often involve two or more vertebrae, 
producing destructive lesions which often have a sclerotic 
rim. The intervertebral discs are commonly affected. A 
paraspinal soft tissue mass, half the time containing calci- 
fication, is often present. Sacral lesions are characterized 
by a midline destructive lesion, occasionally associated 
with expansion, with or without osteosclerosis. A firm, 
fixed, extrarectal, presacral mass which may contain cal- 
cification or fragments of bone is almost always present. 


Chordoma is a rare malignancy of notochordal Origin, 
most probably arising from ectopic notochordal remnants 
[1, 2]. It is a locally invasive tumor, growing slowly and 
invading the adjacent bone and soft tissue structures. It 
does not metastasize readily. This communication reviews 
our experience with 20 cases of histologically verified 
chordoma seen from 1964 to 1973 at the New York 
University—Bellevue Medical Center. A review of the litera- 
ture is also presented. 


Clinical Findings 


The study group consisted of 11 males and nine females; 
ages ranged from 25 to 78 years. Chordomas were intra- 
cranial in four cases, vertebral in eight, and sacrococcygeal 
in eight (table 1). Mean age at onset was 45, 54, and 60 
years, respectively. The tumor grows slowly; thus there is 
usually a delay of many months to a few years between 
onset of symptoms and definitive diagnosis. In qur series, 
the average interval was 18 months. Due to the rarity of 
this tumor, very few large series have been reported [3—5]. 
In 548 cases compiled from the world literature in 1960, 
240 (4495) were intracranial, 227 (4295) were sacro- 
coccygeal, and 81 (14%) were vertebral in origin [6]. 

Sacrococcygeal chordomas occur mainly between the 
fifth and seventh decades of life [2, 7, 8], being very rare 
prior to the third decade. They occur twice as frequently 
in males as females. Intracranial chordomas occur in all 
age groups without a definite predilection for either sex 
and with a mean age of onset of 35 years [6, 9]. No 
pattern age or sex exists for chordomas in other locations. 
In the spine, the areas of involvement (in descending 
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order of frequency) include the cervical, lumbar, and 
thoracic spine [6, 10]. 

For intracranial chordoma, the predominant symptoms 
at presentation are headache, diplopia, blurred vision, 
ptosis, visual field defect, dysphagia, paralysis of various 
cranial nerves, and long tract signs [6]. Approximately 
one-third of these patients have a retropharyngeal mass 
[6, 11—14]. Occasionally, this is the only finding acciden- 
tally discovered. Rarely, the tumor extends intranasally 
and produces nasopharyngeal symptoms as its initial clini- 
cal manifestation [6, 15, 16]. 

The clinical findings associated with vertebral and sacro- 
coccygeal chordoma are due to involvement of bone and 
soft tissues, compression of the cord and spinal nerves, 
and pressure on extraspinal structures such as the trachea 
and esophagus or rectum and bladder [5, 17]. On rectal 
examination, a firm mass fixed to the sacrum and clearly 
extraluminal is almost always detected. In one-third of the 
patients, a retrosacral mass is also present [2, 3, 7, 10]. 


Pathology 


Chordomas occur with predictable regularity along the 
path of the primitive notochord. The tumor is a grossly 
soft, lobulated mass which may have areas of hemorrhage, 
cystic change, or calcification. Intracranial chordomas 
rarely become very large because of the involvement of 
adjacent vital structures [2]. They typically arise in the 
midline from the clivus and the posterior part of the sella 
and invade the underlying bone with ease. Vertebral and 
sacrococcygeal lesions almost always arise from the 
ectopic notochordal remnants within the bodies of the 
vertebrae and often cause destruction of two or more of 
them [2]. The intervertebral discs may also be invaded. 
The tumor often extends into the epidural space in the 
spinal canal. It then may grow for a considerable distance 
[1, 2, 13, 18—20]. 

In our eight cases of chordomas, only one patient had 
destruction of a solitary vertebra; the rest had two or 
more affected. Invasion of the discs and dura as well as 
extension of the tumor into the subarachnoid space was 
noted at surgery in two patients. There was extensive 
seeding of the spinal cord in one. This is a very rare occur- 
rence, and only few well documented cases have been 
reported [5, 8, 21—23]. 

The overall incidence of metastasis is about 10%. There 
are only 5O reported instances in the literature, 32 sacro- 
coccygeal, 14 vertebral, three cranial, and one primary 
scapular [4, 21]. Metastasis is usually by the hemato- 
genous route [7], although in most patients it is not 
widely disseminated. The most frequent sites are the lungs, 
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TABLE 1 
Clinical Findings in Patients with Chordoma 
——————————————————M —————__ EEE 
Age at Onset Time from Onset Clinical Findings Duration of 
Case No. and Sex Location to ae Symptoms and Course (Yr) Treatment Comment 
I 
fili: 1). 51, M Sella turcica 1 Headache, Left 3, 4, 6 4% Radiotherapy, Alive with 
diplopia, nerve palsy; surgery disease 
numbness midline naso- 
of left face pharyngeal 
mass 8 
months later 
213.2). 60, M Sella turcica 2 Sudden par- Bitemporal 3% Radiotherapy, 
tial loss of field defect, surgery 
vision of treated for 
left eye pituitary 
tumor, 
worsening 
condition 
lead to 
biopsy 
c B7. F Sella turcica 2% Sudden di- Right 6 and 5 Radiotherapy, Diabetes 
plopia lead- left 3, 4, 6 surgery insipidus 
ing to nerve post- 
paresthesia paresis inter- operatively 
and weak- mittent for 
ness of 2 years 
right arm 
4.. 48, F Clivus %2 Vertigo, Right 3, 6 and 2 Surgery Died post- 
nausea, left 6 nerve operatively 
headache, palsy; ataxic with disease 
diplopia gait, bilateral 
hyperreflexia 
- 33,F C2—C4 4 Left arm and Left hyper- 40 Surgery Surgery three 
leg weak- reflexia, times for 
ness, left decreasing recurrence 
shoulder vibratory 
pain sense in 
left leg 
6.. 24,F C2—C4 J^ Neck pain, Atrophy left 6 Surgery 
left arm and 
shoulder; hand, 
left upper hyporeflexia 
extremity 
weakness 
progressing 
to paralysis 
Fas 32,M C2-C3 2 Neck pain for —  Nasopharyn- 7 Radiotherapy, Recurrence, 
2 years, geal mass at surgery extensive 
dysphagia onset, destruction 
2 weeks treated with skull base 
radiothera- 
phy; de- 
truction 
middle and 
posterior 
fossa bi- 
laterally 2 


years later 
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TABLE 1 —(continued) 











Age at Onset 

Case No. and Sex Location 
A TET ee 37,F C5—C7 
B. sss 61,F C4-C5 
TO (fig. 3)... 47, M T9-T11 
PELA wand ae 58, F L2—L3 
tS ee 68,M L2 
Ee ae 56, F Sacrum 
T eee 39,M Coccyx 


a —— ———— 


Time from Onset 


to Diagnosis 


(Yr) 


PE 


Ys 


Symptoms 


Neck pain 
progressing 
to left 
shoulder 
and elbow, 
right hand 
weakness 
and numb- 
ness 

Neck pain 
progressing 
to left 
shoulder and 
elbow, left 
lower 
extremity 
weakness 
leading to 
inability 
to walk 

Severe hip 
and leg pain, 
bilateral 
laminec- 
tomy; sud- 
den para- 
plegia 9 
years later 

Back pain for 
2 years, 
weakness of 
legs 4 months 


Back pain 
progressing 
to legs for 
6 months, 
weakness of 
legs 2 months 


Back pain for 
2 years, 
numbness of 
buttocks for 
6 months, 
urinary and 
fecal incon- 
tinence for 3 
months 

Recurrent 
coccygeal 
pain for 4 
years, swell- 
ing 6 months 


Clinical Findings 
and Course 


Decreasing 
lower right 
hand, de- 
creasing 
right biceps 
reflex, sen- 
sory defect 
both hands 


Right hemi- 
paresis, left 
hypoalgesia 
and hyper- 
reflexia, 
bilateral 
Babinski 


Paraplegia, 
urinary and 
fecal incon- 
tinence 


Mass at L2— 


L3, para- 
paresis 


Mass and 


tenderness 
L2—L3, 
bilateral 
lower 
extremity 
hyporeflexia 


Presacral 


pelvic mass 
on rectal 
exam 





799 
Duration of A4 i 
Disease Treatment Comment 
(Yr) 
3 Surgery, Recurrence at 
radiotherapy 3 years 
5 Surgery No recurrence 
in 6 years 
11 Surgery, Died with 
radiotherapy metastases 
to brain, 
lungs, and 
epidural 
seeding of 
cord 
5 Surgery Paraplegic 
following 
recurrence 
1 Surgery No recurrence 
in 1 year 
3 Surgery Died with 
metastasis 
to brain 
15 Surgery, Surgery nine 


radiotherapy 


times for 
recurrence; 
died post- 
operatively 
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TABLE 1 — (continued) 





ime from Onset indin Duration of 
rere mee itl L'Gestin i pa Diagnosis Symptoms pep ia ais Treatment Comment 
Bohs: gk HS 45, M Coccyx 2 Coccygeal Presacral hard 3 Surgery No recurrence 
pain 2 years mass mini- in 1 year 
mally tender 
18 (fio. aj. 68, F Sacrum 1% Back pain Presacralmass 3/? Surgery Died post- 
progressing operatively 
to legs for 
18 months, 
urinary in- 
continence, 
severe 
constipation 
| See Tee 78,M Sacrum ? Acute urinary Bladder stones, 2 Surgery, Recurrence 
retention sacral lesion radiotherapy at 9 months 
On x-ray 
IB. ecco 58, M Sacrum, V6 Mass on Small mass 2% Surgery No recurrence 
COCCyX sacrum and mild in 215 years 
2 months tenderness 
in sacro- 
coccygeal 
region 
j S EEEE re 65, M Sacrum, 1 Back pain 8 xX 8 cm firm 1 Surgery 
COCCYX progressing presacral 
to legs mass 
| ee I 67,M Sacrum, D Intermittent Presacral firm 6 Surgery 
Coccyx back pain for large mass 


5 years, leg 
pain 2 months 


liver, lymph nodes, bones, brain, skin, and peritoneum 
[3—6, 21]. 


Radiologic Findings 
Intracranial Chordoma 


In our four patients there was extensive destruction of 
both the sella and clivus as well as retrosellar calcification 
in one patient. The other three patients had varying de- 
grees of erosion of the anterior and posterior clinoids, 
sellar floor, and dorsum sellae. There was no associated 
destructive lesion of the clivus (figs. 1A—1D). Pneumo- 
encephalography in one patient revealed a sellar mass 
encroaching on the recesses and anterior floor of the 
third ventricle. The lateral ventricles were moderately 
enlarged. The foramen of Monroe was narrowed. The aque- 


duct of Sylvius, fourth ventricle, and cisterna pontis were 
normal (figs. 1£ and 1F). 

Carotid and/or vertebral angiography was performed 
in all four patients. The first patient had an avascular mass 
invading the clivus and displacing the vertebral and basilar 
arteries posteriorly. In the remaining three patients findings 
indicative of a sellar mass with extension in various direc- 
tions was noted. The intracavernous segment of the in- 
ternal carotid artery was displaced laterally in one. There 
was stretching, lateral displacement, and irregularity (en- 
casement by tumor) of the supraclinoid segment of the 
internal carotid artery in two. The horizontal segment of 
the anterior cerebral artery was displaced superiorly in 
three. Encasement of this segment was noted in one 
patient (fig. 2). 


————————————————————————————————————————— MM 
>>> 


Fig. 1.—Chordoma arising from posterior sella with eventual suprasellar and parasellar extension (case 1). A, Deossification of dorsum sellae 1 year 
after clinical onset. Findings suggest increased intracranial pressure. B, Tomogram 2 years after onset showing erosion of dorsum sellae, focal erosion 
of upper clivus, and small mass in nasopharynx. C, Erosion of anterior and posterior clinoids, dorsum sellae, and upper clivus 3 years after onset. 
D, Tomogram 372 years after onset showing extensive erosion of clinoids, sellar floor, dorsum sellae, upper clivus. E, Pneumoencephalogram 3 years 
after onset showing anterior suprasellar extension of mass with obliteration of anterior recesses of third ventricle (arrow) and compression of frontal 
horns of lateral ventricles (doub/e arrows). F, AP projection, brow-up position of pneumoencephalogram (fig. 1£), showing asymmetric elevation and 
distortion of anterior third ventricle due to eccentric suprasellar mass. 
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Fig. 2.—Sellar chordoma (case 2). Selective left internal carotid angiogram 2 years after first admission and 1 year after subtotal resection of sellar 
chordoma showing recurrence of lesion with prominent suprasellar and parasellar extension. Supraclinoid segment of internal carotid and horizontal 
segment of middle cerebral artery are displaced upward and narrowed due to encasement by tumor. Note hypertrophy of multiple small arteries 
supplying intrasellar and suprasellar portions of tumor. 


Comment. Chordoma was the primary radiologic diag- 
nosis in the first patient. In the remaining three, a pituitary 
adenoma was the initial diagnosis based on the presence 
of a sellar mass with extension to the surrounding tissues, 
sellar erosion, and an intact clivus. Irradiation resulted in 
partial improvement in two patients. However, symptoms 
recurred with increasing severity, necessitating surgical 
intervention which established the histologic diagnosis of 
chordoma. Follow-up studies at 2, 3/5, and 4 years re- 
vealed progressively increasing destruction of the sella. 
The clivus remained intact in two patients. In one patient 
clival erosion was first noted at 2 year follow-up. 

In most patients the radiographic findings consist of 
various degrees of erosion of the clivus, sella turcica, or 
both, associated with a soft tissue mass [6, 19, 20, 23— 
26]. Calcification occurs in 30%—70% of cases [4, 6, 7, 
20, 24, 26]. It was present in two of our patients. Chor- 
doma typically causes osseous erosion centrally along the 
midline of the base of the skull. However, the erosion can 
occur predominantly on one side [6, 19, 20, 23]. Occa- 
sionally chordoma occurs as a sellar or perisellar mass 
without erosion of the nearby osseous structures. It may 
be seen as far anteriorly as the olfactory groove, eccen- 
trically in the floor of the middle cranial fossa, or in the 
cerebellopontine angles [6, 18, 19, 23, 26]. 

Because of the emphasis placed on the embryologic 
relationship of the notochord with the clivus, intracranial 
chordomas have come to be associated with clival destruc- 
tion. Erosion of the clivus typically occurs [24], but not 
always. In fact, a review of the reported cases of intra- 
cranial chordomas reveals a 50% incidence of clival ero- 
sion [12, 20, 23, 24, 26]. Two of our four patients have 
not developed clival destruction after 3 and 47 years of 


follow-up. In 31 patients reported by Schechter et al. 
[12], clival erosion was recorded in 13 instances. 

Differential diagnosis. The differential diagnosis should 
include pituitary tumors, craniopharyngioma, epidermoid, 
meningioma, aneurysm, osteochondroma, optic glioma, 
nasopharyngeal malignancies, and metastasis. In patients 
with a destructive mass of the sellar region but no con- 
comitant erosion of the clivus, differentiation from pitui- 
tary masses may be impossible. However, even though 
destructive changes of the sella are common, sellar 
ballooning and expansion, as seen in pituitary adenoma, 
are extremely rare. A recent report [27] describes a 
chordoma confined entirely within an intact sella, said to 
be the only such case ever reported. 

Angiography usually establishes the diagnosis in aneu- 
rysms and in most meningiomas. It is helpful in clival 
chordoma by revealing posterior displacement of the 
basilar and/or vertebral arteries, clearly establishing their 
extraaxial origin [19, 26]. Pneumography also provides 
an accurate indication of the extraaxial location of these 
lesions and outlines the limits of their retrosellar and 
infratentorial extension [6, 19, 20]. Most intrasellar tumors 
do not extend infratentorially [20]. This is a very helpful 
feature to differentiate chordoma from other intrasellar 
tumors. In retrosellar and clival tumors (epidural lesions), 
pneumography facilitates differentiation from intradural 
lesions such as meningiomas and from intramedullary 
tumors. According to Taveras and Wood [19], epidural 
masses almost always allow the passage of air between 
the brain structures and the mass, whereas intradural 
tumors often do not. Furthermore, the cisterna pontis 
may be widened, thus favoring the diagnosis of a prepon- 
tine lesion. 
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Fig. 3.— Vertebral chordoma (case 10). Note large paraspinal mass containing flecks of calcification and fragments of bone associated with destruc- 
tive changes of T9-T11 vertebrae. T9-T10 and T10-T11 discs are partially destroyed. Marked osteosclerosis also present. Laminectomy and residual 


positive contrast (myelography) are noted. 


Obstruction to the flow of the cerebrospinal fluid is 
uncommon but may result from compression of the mid- 
brain at the incisura of the tentorium [20]. Invasion of the 
floor of the sella and extension into the sphenoid sinus is 
nonspecific and occurs in pituitary tumors, craniopharyn- 
gioma, chordoma, and primary and secondary nasopharyn- 
geal malignancies. Calcification is a common finding in 
intracranial chordomas but is also seen in meningioma, 
craniopharyngioma, epidermoid, pituitary tumors, aneu- 
rysms, and osteochondroma [20, 23, 24]. A prespinal 
nasopharyngeal mass (present in one-third of chordomas) 
is a very helpful finding. This is also seen in nasopharyn- 
geal malignancies which may invade the base of the skull 
and extend upwards. On the other hand, craniopharyn- 
gioma, meningioma, pituitary tumors, clival and sellar 
osteochondroma, and aneurysms do not usually produce 
this finding. Occasionally a cartilagenous tumor of the 
base of the skull produces findings indistinguishable from 
a chordoma. 


Vertebral and Sacrococcygeal Chordoma 


The significant radiographic findings in our 16 patients 
are summarized in table 2. The most striking feature is 
the presence of multiple asymmetric adjacent vertebral 
body destruction associated with involvement of the inter- 
vening disc spaces. This is a unique characteristic of this 
malignancy [2, 8, 19, 25]. Another interesting feature is 
osteosclerosis, which was seen in seven of our patients. 
It was primarily localized to the periphery of the lytic 
lesion. We feel osteosclerosis is a helpful radiologic sign 
in vertebral and sacral chordomas [5, 20, 25, 28]. In 
pelvic tumors, barium enema and intravenous pyelography 
may reveal evidence of an extrinsic mass displacing and 
occasionally invading the pelvic structures [20, 25]. Al- 
though invasion of the bowel may be severe, ulcerations 
of the lumen practically never occur. 

Differential diagnosis. Differentiation of vertebral chor- 
doma from spinal osteomyelitis, which characteristically 
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Fig. 4.—Sacral chordoma (case 16). Note large destructive lesion of 
sacrum associated with multiple calcific and bony fragments. 


TABLE 2 


Radiologic Findings in Patients with 
Vertebral and Sacroccygeal Chordoma 


Type of Study and Findings No. Patients 
Plain films: 
OGIGOINSI sic oka $5 RSs Keke Sek 16 
Involvement of two or more 
Vg. | MET ROTE T E P EU TNT T IT 
Osteosclerosis................. 
Expansile bone lesion............ 
Disc involvement............... 
Soft tissue mass................ 1 
SC o lireaeqe exui 
Myelography: 
Epidural defect. sosa bdo 4 es 
Epidural block............... 
intradural DIOCK.......64..4%44. 
Angiography: 
Vascular 18s5i0n ein .5:220 9o ors 
Tumor bush... oro s 
Vascular displacement. ........ . 
Malignant vessels............... 
Encasemant. 605-6545 zr Bw 


NN CO "OO N 


=e NO CO) D 


Note. — 16 patients were studied with plain films, eight un- 
derwent myelography, and four angiography. 


* Excluding sacrum. 


involves the vertebrae with destruction of the intervening 
discs, may be very difficult. On the other hand, primary 
and metastatic neoplasms of the spine can usually be ruled 
out because these lesions generally do not destroy the 


intervertebral discs. When an expansile lesion of the 
sacrum is present, it must be differentiated from plasmo- 
cytoma, aneurysmal bone cyst, giant cell tumor, and 
expansile metastasis to the bone. These lesions usually do 
not have an associated soft tissue mass containing calcifi- 
cation and/or fragments of bone, as is often the case with 
chordoma. The most difficult tumor to differentiate from 
chordoma is a centrally arising sacral chondrosarcoma 
with a soft tissue mass containing calcification. To es:ab- 
lish the histologic diagnosis the simplest biopsy metnod 
available should be utilized, such as pharyngeal and 
sphenoidal biopsy, which may have to be repeated several 
times to yield a definitive diagnosis. 


Prognosis and Treatment 


Prognosis of cranial chordoma is poor. Average survival 
time following onset of symptoms is about 4-5 years 
despite surgery and/or irradiation [6]. Prognosis of sacro- 
coccygeal chordoma is better, with an average survival 
time of 8—10 years [4, 10]. Irradiation may produce 
significant regression of the cranial and spinal tumors, 
with remissions from one to several years. A combination 
of irradiation and surgical intervention for decompression 
of vital structures is felt to offer the best chance for pro- 
longation of survival [3, 4, 6]. In intracranial chordoma, 
total resection of the tumor is impossible in the majcrity 
of patients. However, surgical intervention often becomes 
necessary as a means of decompression, when blindness 
is threatened, or for performance of an external shunting 
procedure. Radical surgical procedures have been per- 
formed for sacrococcygeal chordoma. In this location, 
most of the involved structures, such as sacrum, coccyx, 
and adjacent tissues, can be resected without danger to 
life. Although these radical procedures leave the patient 
seriously disabled, the results are promising in terms of 
recurrence and length of survival [2 ]. 
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The Value of Consultation among Radiologists 


BRUCE J. HILLMAN,! RICHARD G. SWENSSON, SAMUEL J. HESSEL, DONALD E. GERSON, 
AND PETER G. HERMAN 


The value of group consultation in improving the accu- 
racy of radiologic diagnosis was assessed. Abnormalities 
on 24 films were pointed out to six groups of three radiolo- 
gists each. They were asked to reach a specific diagnosis 
for each case. Accuracy was compared in three settings: (1) 
without consultation; (2) with consultation leading to a 
diagnosis by group consensus; and (3) with consultation 
followed by independent diagnoses. The accuracy of over 
75% of the radiologists improved after consultation in 
either setting. The extent of improvement was inversely 
related to the initial accuracy level of the individual. When 
two or three radiologists agreed initially, they were more 
frequently correct than not. Group discussion followed by 
individual diagnosis is a practical approach to radiologic 
consultation. 


Consultation among physicians on difficult diagnostic prob- 
lems is common in medical practice. This is particularly 
true of radiologists, who frequently work in groups and 
have assumed intuitively that consultation improves diag- 
nostic accuracy. Despite this, there has been no systematic 
investigation of the effectiveness of group discussion in 
a medical setting. 

Group interaction is potentially beneficial on at least two 
levels. The first is in the perceptual task — recognition of 
an abnormality. The second, the interest of this study, 
involves the interpretation and diagnosis resulting from 
analysis of a perceived lesion [1]. To investigate radiologic 
decision making, we minimized perceptual aspects of the 
radiologic process and emphasized disease-specific diag- 
nosis. This provided us with an unambiguous focus for 
comparing diagnostic accuracy achieved in three typical 
situations: individual interpretation of examinations; group 
consultation leading to a consensus diagnosis (binding 
group consultation); and group consultation followed by 
individual diagnosis (nonbinding group consultation). In 
addition, we investigated the effect of individual and peer 
group opinion on decision making. 


Materials and Methods 
Case Selection and Viewing Schedule 


Nine resident and nine staff radiologists were divided into six 
groups of three members each. All individuals in a group had 
similar radiologic experience. Each group reviewed 24 cases 
(12 skeletal and 12 gastrointestinal studies) in three 1 hr 
sessions. A panel of radiologists selected the cases. The selection 
criteria required that findings be specific enough to suggest the 
correct etiologic diagnosis while providing the opportunity for 
disagreement among observers. To separate perceptual aspects 
from the interpretive process, the abnormality was indicated by 
arrows; however, participants were told not to ignore the 
remainder of the film. 
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Procedure 


Individuals initially viewed a case in silence, independently 
selected a specific diagnosis, and wrote it on a ballot. Differential 
diagnoses could be included, but the most likely choice had to 
be indicated. Each participant announced his diagnosis and 
group discussion ensued. Discussions were tape-recorded. 
Group consultation culminated in the dictation of a consensus 
diagnosis for each case. The responsibility for dictating the 
consensus was divided equally among group members. After 
this, participants were asked to independently write their final 
impressions without further consultation. 

After completing the 24 cases, each radiologist was asked 
to rate separately for skeletal and gastrointestinal cases his 
performance relative to that of other group members on a scale 
of 1-3 (1 = poorer, 2 = same, 3= better). In addition. each 
participant was asked to designate the member of the group 
(himself included) whose advice was most influential in his 
decisions. 


Results 


The number of correct diagnoses ranged from four to 
15 for the 24 cases (mean 9.6 + 3.0) (table 1). All groups 
scored either 12 (two groups) or 13 (four groups) correct 
diagnoses by consensus (mean 12.7 + 0.5). Individual 
postconsultation accuracy scores ranged from nine to 14 
correct (mean 12.1 — 1.5). There was no correlation 
between length of radiologic experience and accuracy. 

For the diagnoses without consultation, there was total 
disagreement on 44 of the 144 cases (31%) considered 
by the six groups. Two of three participants initially agreed 
on a diagnosis in 77 cases (54%), and complete initial 
agreement occurred 22 times (15%). Once the group 
arrived at a consensus diagnosis, final individual diagnoses 
differed from it in 64 of 432 possible instances (15%). 


Group and Individual Accuracy 


For three groups, the number of correct diagnoses 
arrived at by consensus exceeded the number for any 
individual member. In the other three, one participant was 
initially more accurate than his group. Diagnoses by group 
consensus were more frequently correct than the pre- 
consultation diagnoses of 14 of the 18 participants (78%). 
Two participants equaled the accuracy of their groups and 
two exceeded it. After nonbinding group consultation, 15 
of 18 participants (83%) improved their initial scores. 
The accuracy of one subject remained unchanged, and two 
had reduced accuracy. The overall improvement for both 
consultation models was highly significant (one-tailed sign 
test, P < .01). 


This work was supported by U.S. Public Health Service grants GM 18674 and GM 01910 from the National Institutes of Health. S. J. Hessel is a 


James Picker Foundation Fellow in Academic Radiology. 


! Department of Radiology, Harvard Medical School, and the Peter Bent Brigham Hospital, Boston, Massachusetts 02115. Address reprint requests 


to B. J. Hillman. 


Am J Roentgeno! 127:807-809, 1976 


808 
TABLE 1 
Individual and Group Accuracy Scores 
No. Correct No. Correct Individual Diagnoses 
Group Group Diagnoses — Preconsultation Postconsultation 
Staff: 
Group 1.... 13 4 10 
11 14 
13 14 
Group 2.... 12 10 13 
12 12 
14 11 
Group 3. ... 12 6 9 
7 11 
10 11 
Residents: 
Group 4. ... DES 9 11 
9 13 
10 11 
Group 5. ... 13 4 13 
9 13 
15 14 
Group 6.... 13 9 11 
9 12 
11 14 





Note. — A total of 24 cases were reviewed 


TABLE 2 
Effect of Majority Opinion 








Majority Minority 
Diagnosis Diagnosis Both 
Correct Correct Incorrect 
(N — 43) (N — 19) (N — 15) 
a 
Consensus diagnosis: 
Minority changed..... 98 63 80 
Majority changed..... 2 37 20 
Individual postconsultation 
diagnosis: 
Minority changed..... 71 48 67 
Majority changed..... 2 Cv 8 
Neither changed. .... x4 20 25 


a —————————— 


Note. — Two initially agreeing participants (majority) versus a dissenting third 
iminority). Numbers shown are percentages of cases in which diagnosis was 
changed 


Binding and Nonbinding Consultation 


For nine of 18 participants (50%), adopting the con- 
sensus diagnosis in all cases would have improved their 
accuracy scores over that achieved by expressing their 
own postdiscussion opinions. The converse was true for 
five, while four had the same accuracy rating either way. 
This difference is not statistically significant. 


Pre- and Postconsultation Accuracy 


For both consultation models there was a significant 
inverse relationship between a participant's initial diag- 
nostic accuracy and degree of improvement following 
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POST- DISCUSSION 


9- || correct 


4-7 correct 


MEAN ACCURACY SCORE CHANGE 


12-15 correct 





INDIVIDUAL INITIAL ACCURACY SCORE 


Fig. 1. — Relationship between initial accuracy score and mean change 
in accuracy following group discussion. Unshaded bars represent mean 
differences in accuracy between individual preconsultation and group 
consensus diagnoses; shaded bars represent the mean differences in 
accuracy between individual pre- and postconsultation diagnoses 
r = — 94, binding consultation; r = —.83, nonbinding consultation. Indi- 
viduals grouped into three levels of individual accuracy. 


group discussion (fig. 1). Those displaying the lowest 
initial accuracy showed the most striking improvement. 
Mean accuracy improved 14096 by binding and 11076 by 
nonbinding consultation. Group consultation actually de- 
creased the mean accuracy of the four participants with 
the highest preconsultation scores (7% by binding and 
5% by nonbinding consultation). 

Subjective assessments by participants of their per- 
formance and that of their peers did not correlate with 
demonstrated accuracy. 


Effect of Majority Opinion 


Initial agreement on diagnosis among all members of a 
group Occurred 22 times; 54% of the diagnoses were 
correct. In only one instance where this occurred did the 
dictated consensus diagnosis and individual postconsulta- 
tion diagnoses vary from that agreement. When two 
participants initially agreed on a diagnosis and were cor- 
rect (56% of the time), they were swayed from their 
opinion only once (table 2). When they were incorrect, 
pressures were still strong enough to determine the con- 
sensus diagnosis and influence the dissenter's postconsul- 
tation diagnosis, even when his initial diagnosis was 
correct. 


Discussion 


While previous investigators have assessed the physical 
parameters of diagnostic x-ray images [2] or have con- 
centrated upon the detection of radiographic abnormalities 
[3, 4], we have concentrated on radiologic decision 
making, particularly as practiced for difficult cases in a 
group consultation setting. Specifically, the long held 
thesis that consultation among peers improves the accu- 
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racy of medical diagnosis is tested. The investigation is 
focused on the least ambiguous diagnostic end point — 
disease-specific diagnosis. Thus, except by extrapolation, 
we cannot comment upon the effects of consultation on 
other important parameters such as perception, lesion 
description, and the suggestion of further diagnostic 
procedures. 

The vast majority of participants improved diagnostic 
accuracy after group participation, as reflected by mean 
individual accuracy improvements of 32% and 27% for 
the binding and nonbinding methods, respectively. Whether 
this improved accuracy represents a true benefit of inter- 
action or simply a statistical effect produced by adding 
together multiple independent ideas has been questioned 
[5]. This can be tested by assuming majority rule in cases 
where two or three participants initially agreed, and by 
randomly assigning a "consensus" diagnosis in cases of 
total initial disagreement. This statistical procedure yields 
a mean group accuracy score of 10.8 correct for the 
24 cases. This is higher than the mean of individual scores 
(9.6) but significantly lower than the mean scores achieved 
by both interaction models (12.7 binding and 12.1 non- 
binding). No group would have scored higher by a "vote" 
of initial diagnoses than they did by interaction. Thus the 
full benefit of consultation apparently required the transfer 
of information during group discussion. 

No significant statistical differences between binding 
and nonbinding consultation were apparent in this experi- 
ment. In addition, practical problems exist in adapting 
binding group decision making to radiologic practice. 
Primarily, arriving at a consensus is more time consuming 
than consultation followed by individual decisions [5—7]. 
Since binding decision making produced no increase in 
diagnostic accuracy, this approach is not a cost-effective 
method of arriving at a diagnosis. In addition, our results 
demonstrate the strong influence of group pressure on a 
dissenting individual. This is generally a positive phenom- 
enon, since two individuals in agreement on a diagnosis 
are more frequently correct. Nonetheless, majority pres- 
sures frequently changed the opinion of a dissenting 


individual even when he was correct. This adversely 
affected the highest scoring radiologists, and they achieved 
little benefit from group interaction. Since the groups 
were not able to recognize the most accurate among them, 
these radiologists were not immune to conforming group 
pressures and may have encountered difficulties in gaining 
acceptance of their ideas [7]. Allowing participants to 
independently express their postconsultation diagnoses 
somewhat ameliorated this phenomenon. 

In summary, our study demonstrates that group con- 
sultation on difficult diagnostic problems significantly im- 
proves the accuracy of disease-specific diagnoses. In 
practice, this may occur most favorably when the radiolo- 
gist who encounters a problematic case seeks peer con- 
sultation and then independently arrives at a diagnosis. 
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RAPORT Radiology System: Results of Clinical Trials 


RICHARD L. MANI! 


RAPORT", an automated radiology management and 
reporting system, is currently operational in more than 
25 hospital departments of varying sizes and types. Data 
have been gathered from 19 installations in operation for 
6 months or longer and four systems which failed. Findings 
were as follows: 

1. Mark sense forms were used in 71% of cases (29% 
dictation) and for an average of 70% of all pathologic 
material. 


2. Report turnaround time ranged from 0.1 to 6 hr 


(average 2.5 hr) depending on departmental priorities and 
organization. 

3. Rejection of the system was based upon inadequate 
documentation of needs prior to installation, poor prepara- 
tion of staff members, and underestimation of the impact 
of computer systems on existing organizations. 

4. System downtime averaged 2.5 hr per month. 

5. The ratio of pathologic to normal reports did not vary 
significantly among university, government, and private 
hospitals. 

6. RAPORT can no longer be considered an experimental 
system. Properly managed, it is an effective administrative 
tool which can significantly improve departmental service. 


The conceptual framework, hardware configuration, and 
early functions of a prototype automated radiology report- 
ing system called RAPORT™ (General Electric Medical 
Systems, Milwaukee, Wis.) has been described [1]. Over 
the last 30 months the system has undergone extensive 
clinical trials in multiple hospital radiology departments. 
Feedback from the earliest field trials made it obvious that 
the original concept, that is, an automated system for 
radiology reporting alone, was inadequate. As a result, 
extensive modifications in hardware and software and 
expansion of system functions to include administrative, 
management, and billing controls were implemented dur- 
ing the initial 18 months. The resulting trial-tested produc- 
tion system may be defined as follows: 

RAPORT is a computer-assisted radiology system which 
combines mark readable forms and conventional dictation 
as the reporting vehicle. It provides rapid report genera- 
tion, patient status controls, departmental management 
controls, billing controls, and long term data storage and 
retrieval. The system has been installed and is presently 
operational as the daily modus operandi in more than 25 
hospital radiology departments. Since RAPORT has been 
the only automated radiology system available for wide- 
spread clinical use, at the outset there were no established 
precedents. Understandably, the installations using the 
System have provided a set of singular experiences and 
follow-up data unique to the practice of radiology. 

Irwin and Tillitt [2] have described the impact of the 
System on departmental personnel, the reactions of re- 
ferring clinicians to "automated" radiological reports, and 
staff radiologists to "automated" reporting. This com- 





munication describes briefly the functions and operations 
of the system in its present production state, reviews 
recent data gathered from 19 systems installed over the 
last 30 months, analyzes system failures, and establishes 
conclusions pertinent to the system. 


Function and Operation 
Definitions 


Computer, central processor, central processing unit. 
An electronic device capable of processing data (electronic 
signals) in predetermined (programmed) patterns. 

Peripherals, peripheral devices. Any electronic device 
capable of sending or receiving electronic signals to or 
from a computer. Peripherals allow a human to communi- 
cate with a computer (e.g., a cathode ray tube) or vice 
versa (e.g., an output printer). 

Cathode ray tube. A peripheral device with an alpha- 
numeric keyboard connected to a visual display. 

Optical mark reader. A peripheral device capable of 
recognizing the presence or absence of a pencil mark on 
a specially designed and printed form and transmitting 
the resulting signal to a computer. 

Disk. A peripheral device resembling a phonograph 
record capable of storing data; an alternative to storage 
on magnetic tape. 

Disk pack. A "stack" of disks for increased storage 
capacity. 

Impact printer, printer. A peripheral device controlled 
by the computer which creates an image by striking paper 
(in the manner of a typewriter) and can produce simul- 
taneous multiple copies. 

Mark readable form, mark sense form. A paper or other 
facsimile form designed specifically for use on a particular 
optical mark reader. 

Mark. The making of a pencil mark on a specially de- 
signed site of "hit box" on a mark sense or mark readable 
form. This mark becomes the signal transmitted by the 
optical mark reader to the computer. 

User definable. Any system mode, procedure, or func- 
tion which, as part of the program design, can be deleted, 
reinstated, or altered at the option of the user. 


Hardware 


The basic hardware configuration of the RAPORT Sys- 
tem requires a minicomputer and disk pack which are 
linked to (1) a cathode ray tube and an automatic label 
printer at the reception area; (2) a cathode ray tube, 
optical mark reader, and impact printer in the transcrip- 
tionist area; and (3) a set of 20 different mark readable 
forms at the admissions desk. The system can be expanded 
so that multiple combinations of cathode ray tubes, label 
printers, optical mark readers, and impact printers can 
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Fig.1 RAPORT CONFIGURATION AND WORK FLOW 
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Fig 1 — RAPORT configa@ration and work flow 


be linked to the same computer (time sharing) to accom- 
modate large multicentric departments (e.g., the emer- 
gency room, outpatient department, central inpatient 
department) located in different buildings or floors of the 
same building. Figure 1 depicts the basic hardware con- 
figuration and work flow. 

Sufficient flexibility has been designed into the system 
to permit integration with other hospital information sys- 
tems. Several of the hospital installations [1, 3] reviewed 
in this study have already been integrated successfully. 
With the advent of multiple automated systems for 
specific departmental purposes as well as hospital-wide 
services, this capability is a prerequisite to any future 


successful radiology system. 


Operation 


All patient identification information is entered via the 
reception cathode ray tube. In addition to the 12 routine 
information headings (name, age, sex, referring physician, 
etc.), 12 optional fields or headings are provided for 
increased flexibility. Self-adhesive labels, user definable in 
number and format, are automatically printed for the day 
log, tub file, flash card, film jacket, transportation service, 
film library list, and multiple other uses. The initial entry 
of the patient file via the reception cathode ray tube 
eliminates any further typing of other documents. 
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TABLE 1 


Mark Sense Forms 








Radiographic 


Examination Forms 





Skull, cervical spine, thoracic spine, 
lumbosacral spine, pelvis/hip 

Hand/wrist, arm/elbow, shoulder / 
clavicle 

Foot/ankle, leg/ankle, femur/knee 

Chest I/II, upper Gl/gallbladder/small 
bowel, barium enema, urology, 
abdomen, contrast studies, general, 
ultrasound, nuclear medicine 


Axial skeleton. ..... 
Upper extremities. . . 


Lower extremities. . . 
Special studies...... 





The 20 mark sense forms reflect the various radio- 
graphic examinations (table 1). After marking specific 
examination type and patient identity on appropriate mark 
sense form(s), the admissions clerk attaches them to the 
request slip. The technician makes the exposures, collates 
films and request/RAPORT forms, and delivers them to 
the radiologist. 

The radiologist makes his interpretation and has three 
reporting options. He can mark the entire report on the 
RAPORT form, he can dictate the entire report, or he can 
mark and add dictation. To integrate dictated material 
into the final report, a specially designated "dictation" box 
is marked by the radiologist. The system will automatically 
combine the marked and dictated material. 

The clerk/transcriber picks up the marked forms and 
dictation and returns to the processing area. Dictation is 
entered first via the transcriber's cathode ray tube. All 
forms are then read by the optical mark reader and the 
diagnostic material is processed by the computer. The 
reports are typed by the impact printer at 120 characters 
per second. Average time for report processing and print- 
ing is approximately 15—25 sec. When the reports are 
returned to the radiologist for review and signature, new 
forms and dictation are picked up by the transcriber to 
initiate a new reporting cycle. 


Reporting Efficiency 


The improvements in report generation efficiency fall 
into three categories: 

Report generation turnaround time. Depending on the 
priorities of the department, report generation turnaround 
time can be adjusted by the frequency of the transcriber's 
cycles from reading area to processing area and back. 
For example, in one hospital in which the system operates 
in the emergency room, the report is routinely returned 
with the films to the referring physician. 

Radiologist reporting time. Evidence from comparative 
studies suggests that use of the RAPORT forms by radiolo- 


gists familiar with the system decreases the average 
reporting time per case [2]. The system eliminates the 
need to dictate patient name, hospital or x-ray number, 
examination type, and other paradiagnostic material. Mul- 
tiple timings by stopwatch have demonstrated the obvious 
— making a pencil mark takes less time than dictating a 
sentence or phrase. 

Transcriber efficiency. The transcriber can increase 
typing output by 2096 (J. Clark, personal communication). 
The cathode ray tube has a faster response keyboard than 
an electric typewriter. Error correction of radiographic 
reports can be performed much faster because of the 
multiple RAPORT editing functions which provide virtually 
instantaneous deletions, insertions, and modifications. 


Patient Status Controls 


Storage and retrieval are provided for approximately 
6,000— 7,000 examinations. (Optional automated central 
patient file will increase storage to 400,000—500,000 
files.) There is immediate access to the complete patient 
file and reports via any cathode ray tube. The file includes 
time and date of each patient examination, examination(s) 
requested, whether report has been generated, time report 
generated, and all patient identification information. The 
format of the report is completely user definable and can 
include any of the material that has been keyed in at the 
admission cathode ray tube. 


Departmental Management Controls 


Complete daily or weekly listings by any of 45 different 
optional headings or search keys can be generated either 
on the cathode ray tube or on hard copy via the printer. 
System functions can keep track of daily work loads of 
each technician, radiologist, or resident, if so desired. The 
label printer eliminates extra typing and record keeping. 


Billing Controls 


Four optional billing modes are available, including 
"positive capture" billing which allows a report to be 
printed only if a corresponding billing code has been 
matched in the computer. Consequently lost billing charges 
are recovered which can increase departmental revenue 
[4; D. Dennis (Sequoia Hospital, Redwood City, Calif.), 
unpublished data]. The system provides hard copy lists 
and totals by day, week, or month by user-definable fields. 
Complete billing information can be provided in hard copy 
form, as punch cards, or on magnetic tape, eliminating 
the need for key punching. Billing information can be 
used to monitor the accounting department's collection 
statements. 


Survey of Installations 


RAPORT is operational in seven university hospitals, 
three government or community hospitals, and 10 private 
hospitals, reflecting a wide range of patient load and 
staffing (table 2). Obviously, qualitative differences in 
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TABLE 2 


Logistic Data 








Hospital Type and No. Months Installed 


Examinations/Day 


Examinations/ 


Year (x 1,000) No Radiologists No. Residents 


I 


University: 
eS) a eee nee eee eae" 30 
- Eee ee ee ear ee 12 
C|. i EEEE EN EEEE EE 30 
" E E A EA E 30 
EE EE EE wees nera F 
EE AEL I EEEE E T eee 6 
TOP D oci iinn ena 24 
Government/community: 
IE OES E L EEEE TOT 4 
eos nu ew seh ee E TEE 16 
BR os ig ae SERS EOE OO 18 
Private: 
BE cautions eke eee eee s e 11 
De erin xis os roa eal oc dH a T 11 
PE ee ae a eee a a 12 
El. soe cB ek a E s lian Bea 7 
BE o o cona Da hurt a dies vo 4o 10 
0 P VITRE ee ee seh eases 9 
EN a: hh OE OEE engin 8 
re er er eee eer 30 
a ae eae Sore PO 11 


Note. — OPD = outpatient department; ER = emergency room. 


administrative skills, organization, and other nonmeasur- 
able but significant factors come into play with the intro- 
duction of any automated system. A discussion of these 
factors is in preparation. Table 3 summarizes system data 
for the 19 installations. 


Turnaround Time 


This is the time required to process a radiographic 
report from radiologist interpretation to availability for 
signature. Comparable turnaround times in departments 
subjected to a thoroughgoing systems analysis amount to 
days and even weeks [3, 5, 6]. Suffice it to say that 
turnaround before installation of the system for each 
department reviewed was significantly longer. 

The wide range of turnaround times (0.1—6 hr) is 
noteworthy. Because RAPORT is an on-line system with 
batch mode operation for radiologic reporting, it provides 
enormous latitude in reporting time. The range reflects the 
priorities and organization of the departmental system 
rather than the limitations of the automated system. For 
example, emergency room and outpatient departments 
require more rapid turnaround than inpatient departments. 
Nevertheless, the capability is always available to generate 
selected reports immediately (15—25 sec). 

Ability to cope with large volumes is the true test of an 
automated system. In one busy university department 


25 ri a2 
150 14 10 
100 9 20 
125 13 11 
150 10 15 

65 11 21 

50 16 22 
125 9 31 
145 18 O 

55 1$ 11 

38 3 O 

36 4 O 

60 8 O 

30 2 O 
350 10 10 

50 2 O 

90 10 11 
100 6 O 

35 3 O 


(Toronto General Hospital), the RAPORT system provides 
a routine and guaranteed report turnaround time of 1 hr 
in spite of a case load in excess of 375 patients a day (J. 
Clark, personal communication). 


Downtime 


The initial poor reliability of the system was due to a 
combination of factors. The earliest clinical trials demon- 
strated a need for additional system functions and thereby 
forced rapid and sweeping changes in the system program 
with little time for debugging. Concurrently, the system 
service and maintenance organization was being organized 
and trained. The end result was frequent and prolonged 
downtimes during the first 18 months of clinical trials. 

The average downtime of the system during the 6 
months of analysis was 2—4 hr per month, reflecting the 
stability of the present production system and the effi- 
ciency of the service organization. Hospitals 16 and 17 
both had problems that required replacement of specific 
hardware modules. 

The RAPORT system, as opposed to on-line systems in 
which the radiologist communicates directly with the com- 
puter via a peripheral device, minimizes the amount of 
hardware and therefore maximizes reliability. This concept 
comes into critical focus when the reporting ability of the 
radiologist is impaired by the breakdown of the hardware 
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TABLE 3 


System Data 


nae 


Total Average 
Reports Turnaround 
Hospital Type and No. Reviewed Time (Hr) 


Downtime —________% Total Reports — % Pathologic Reports 
(Hr/Month) Marked Dictated Normal Marked Dictated 


ae 


University: 

WUT PEE TETTE TT T TT T OT POT 3,350 0.25 

Ido s oed oen we eb d qux CREE. 23,000 1.0 
BIENES e cin ductu eoe o d aa 108 0.1 

Wad dau x4 pA x COLS S miei BAS 229 0.5—1.0 
Bu 4i rex RE esJI bed doni ad 264 5.0 
Busasoniiccxr ao aei EC RA ad 162 4.0 

d L2 A EE E EE E DRM 131 3.0 
dal. DENITTTYTRCTTITTOLU TT TT 3,891 2.0 


ee ae ee ares 260 2—4 
End does Bp nck Here a EE ER MER E d Rs 108 1—2 
|I ENE EEE EE EE A 518 4 
uds E PI EREE EE EE 295 2.8 
Private: 
BE Wade SERE A Tr E A A I RN 4,164 2.0 
| be houase E E 4 RÀSIQSZLA 2,000 2.0 
e ETET PET PONE E 300 4.0 
a S E E E 100 1.0 
i E E CEEE E E bo eaien 281 3.0—6.0 
EEN ETE Cr 162 3.0—6.0 
i TEE ET EESE EES 125 2.0 
 ——— AEE E EE 3,418 0.5 
Boedo SY Xa sg x» E AE EA 133 0.5 
PRENNE. Lies Ea E Zeta ER RR 1,187 "e 


Note. — OPD = outpatient department; ER = emergency room. 


reporting device. RAPORT allows continuous reporting 
capability by the radiologist despite system hardware 
breakdown. 


Reporting 


All reports and examinations reviewed for this study 
were collected in sequence and represented the total 
radiographic reports of a randomly selected time period 
from each department. 

Marked/dictated. Marked reports are those that were 
totally recorded on the mark readable forms. Those which 
were either completely or partially dictated constitute 
percentage dictated. Since the present data were obtained 
using the first generation of RAPORT forms, they should 
improve considerably with the second generation of forms. 
The new forms reflect feedback from clinical trials. 

Norma! reports. This figure is important to put the 
marked and dictated percentages into perspective. For 
example, hospital 3, in which the system operates in an 


2 81 19 35 71 29 
2 58 42 21 47 53 
1 95 5 60 88 12 
2 61 39 28 46 54 
2 70 30 32 56 44 
6 65 35 19 54 46 
2 68 32 30 54 46 


N 
IA 
N 
N 
© 
C2 
N 
Oo 
o 
P 
o 


1 66 34 18 59 41 
4 95 5 60 88 12 
1 81 19 18 89 11 


2 71 29 30 59 41 
2 59 41 20 49 51 
4 70 30 22 62 38 
1 69 31 29 56 44 
4 70 30 19 65 35 
12 65 35 19 54 46 
20 80 20 35 69 31 
1 83 Ig 30 76 24 
3 88 12 21 85 15 
5.0 73 27 25 64 36 


emergency room, has a percentage marked figure of 95%. 
This value appears more credible in view of a 60% rate 
of normal reports. 

Pathologic reports. First generation RAPORT forms are 
capable of handling 60%—80% of the total pathologic 
material of the general radiology department. As the 
second generation forms are introduced, these figures 
should improve. 

Comment. Although each radiology department, par- 
ticularly in university hospitals, feels that it has an unusually 
high rate of pathology, the average figures for normal 
reports in university departments (32%) is actually higher 
than in private hospitals (25%). Disallowing hospital 3, 
an emergency room facility with 60% normal reports, the 
average figures are virtually identical for both university 
and private centers. This is also corroborated by the 
figures for percentage of pathologic reports marked: uni- 
versity departments averaged 60%, private hospitals 64%. 
The evenness of data from all institutions is remarkable. 
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System Failures 


There have been four RAPORT installation failures: one 
university outpatient department, one university inpatient 
department, and two private hospital departments. The 
trial periods were 6 months, 1 month, 3 months, and 2 
weeks, respectively. The reasons for rejection of the sys- 
tem fall into three categories: 

1. Absence of a strong commitment to the system by 
the department chief—most often derived from the lack 
of a properly established and rationalized need. 

2. Clerical and professional staff discontent because of 
imposed change (unfamiliar forms, new procedures, etc.) 

3. Underestimation of the impact of automated system 
installation and, consequently, poor preparation of per- 
sonnel and staff. 

The installation of any automated system requires 
changes which impact upon the entire staff. It is therefore 
imperative to perform a thorough preinstallation analysis 
of the department with staff and vendor representatives 
with written recommendations for anticipated problems; 
in addition, preinstallation orientation and education of 
the entire staff by a series of formal meetings and seminars 
are required. Experience has shown that with these pre- 
requisites, ease of installation and rapid visibility of system 
benefits are virtually assured. 


Conclusions 


Based on the foregoing data, the following conclusions 
can be drawn: 

1. The initial design concept of RAPORT, combining 
mark sense forms and dictation as the reporting vehicle, 


is valid. However, use. of the second generation of forms 
is mandatory. 

2. Significant reduction in report generation turnaround 
time can be achieved. However, implementation of system 
capabilities is a function of organizational skills. 

3. Any radiology system which relies on automated 
reporting alone without including sophisticated adminis- 
trative management and billing functions as well as in- 
tegrative capabilities with other systems will not survive 
prolonged cost/benefit scrutiny. 
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Gray Scale Cholecystosonography: An Evaluation of Accuracy 
STEFAN ARNON! AND C. J. ROSENQUIST! 


The accuracy of gray scale cholecystosonography is 
evaluated by comparing oral cholecystography and ultra- 
sonography findings on 141 patients. Confirmation of 
findings by oral cholecystography or surgery was available 
in 123, and there was agreement by cholecystosonography 
in 111, for an accuracy of 90%. Of 39 patients with gall- 
stones, 30 were correctly diagnosed by ultrasound. These 
results represent an improvement in the accuracy of gray 
scale ultrasonography for evaluation of the gallbladder 
compared to previous reports and demonstrate the poten- 
tial usefulness of this procedure for evaluation of the 
nonvisualized gallbladder. 


Introduction 


Although oral cholecystography is a highly accurate diag- 
nostic procedure, this examination often fails to demon- 
strate the gallbladder. Lack of visualization may be the 
result of intrinsic gallbladder disease or other factors 
unrelated to the gallbladder. In such cases cholecysto- 
sonography might provide an accurate and noninvasive 
method to establish whether gallstones are present [1—8]. 
With the development of gray scale technology, further 
evaluation of the ultrasound method should provide addi- 
tional information about the value of this technique. 

This study assesses the accuracy of gray scale cholecy- 
stosonography as an independent diagnostic procedure 
under conditions comparable to those in which it might 
be used clinically. 


Materials and Methods 


In this investigation 141 patients referred to the radiology 
department for ora! cholecystography were studied. The first 
day an oral cholecystogram was obtained in a standard manner 
using 3 g of iopanoic acid. After radiography but before findings 
were known, the patient was studied by ultrasound. Ultra- 
sonography was performed using a Sonovision ll scanner (Litton 
Medical Systems, Des Plaines, Ill.) equipped with a scan con- 
verter and a television monitor on which B scans were displayed 
in gray scale. Multiple longitudinal and transverse sections over 
the gallbladder area were obtained using a routine technique 
[1, 4, 6]. If the first day oral cholecystogram was not satisfactory, 
the patient was given a second 3 g dose of iopanoic acid and 
the radiographic study was repeated. 

The oral cholecystograms and the cholecystosonograms were 
interpreted independently by those who did the examinations. 
Each cholecystogram was evaluated for presence of gallstones 
and the extent of opacification. Cholecystosonograms were 
evaluated for quality of gallbladder visualization (optimal or 
suboptimal) and presence of stones. If one or more borders of 
the gallbladder could not be sharply delineated with consistency, 
the cholecystosonogram was considered suboptima!. The echo- 
graphic criteria used for identification of gallstones were similar 
to those previously reported [1, 4, 6] and included visualization 
of individual or multiple calculi, layering of calculi, and acoustic 
shadows produced by calculi (fig. 1). 
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TABLE 1 


Comparison of Ultrasonography with 
Oral Cholecystography or Surgical Findings 








Ultrasonograph 


Cholecystogram Normal Calculi Nonvisualizec 
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* Present on cholecystogram or confirmed at surgery. 


Results 


Of the 141 patients, 18 had neither visualization by oral 
cholecystography nor surgical confirmation. In the re- 
maining 123 (table 1), the ultrasound diagnosis was 
correct in 111, for an overall accuracy of 90%. There 
were 39 patients with cholelithiasis, 30 of whom were 
correctly diagnosed by ultrasound (77%). Of the nine false 
negative cholecystosonograms, six had suboptimal echo- 
graphic visualization of the gallbladder. Excluding these 
six suboptimal studies, the accuracy of ultrasonic detec- 
tion of gallstones was 91%. There was one false positive 
cholecystosonogram. In four patients the gallbladder could 
not be visualized by ultrasound. Two of these patients had 
normal oral cholecystograms, while two had nonvisualizing 
Oral studies and were not proven surgically. 


Discussion 


Previous investigations [9] have demonstrated the high 
accuracy of oral cholecystography in recognizing the 
diseased gallbladder, assuming intestinal absorption and 
liver function are normal. Gray scay ultrasonography pro- 
vides another method to demonstrate the gallbladder rela- 
tively easily in most patients in a fasting state [1, 4, 5]. 
According to previous reports, cholecystosonography is 
of value in those patients in whom the radiographic tech- 
nique has failed or cannot be performed due to inability 
to ingest or sensitivity to the contrast agent, malabsorp- 
tion, liver dysfunction, or other reasons. By studying both 
normal and abnormal patients in a double blind manner, 
we found that ultrasonography led to the correct diagnosis 
in approximately 90% of cases. Patients with normal gall- 
bladders were included in the study to simulate those 
patients in whom nonvisualization by oral cholecysto- 
graphy might be due to disease extrinsic to the gallbladder. 
In the group with proven cholelithiasis, ultrasonography 
had a 77% accuracy rate; this rate exceeded that reported 
in early studies performed with bistable equipment [2, 3, 
5, 8] and was similar to that recently reported using gray 
scale technique [6]. Considerably higher accuracy would 
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be obtained if diagnosis were restricted to those cases in 
which the gallbladder was well demonstrated on the 
cholecystosonogram. 

In our experience patient obesity, especially when asso- 
ciated with increased amounts of gas within the intestines, 
was a frequent cause for nonvisualization of the gallbladder 
at ultrasonography. Of the four patients in this series with 
nonvisualized gallbladders, three were grossly obese, 
weighing 187—415 pounds. It was also our impression 
that the size of the gallbladder, though less important than 
with bistable ultrasonography, remained a factor in the 
accuracy of gray scale echographic evaluation; gall- 
bladders measuring 2 cm or more were distinctly easier 
to demonstrate and evaluate than smaller ones. 

Suboptimal echographic visualization of the gallbladder 
usually due to technical factors. As the experience of the 
examiner increased, these problems became less frequent; 
consequently most of the false negatives occurred early 
in the investigation. As the technology is improved and 
as the skill and experience of the operators increase, the 
accuracy of cholecystosonography will probably become 
even greater. 

The one false positive cholecystosonogram occurred in 
a patient with a long narrow gallbladder folded back over 
itself in such a manner that a septum parallel to the axis 
of the gallbladder was created. We speculated that this 
particular anatomical configuration led to the interpreta- 
tion of apparently intraluminal echoes as representing 
gallstones. 

At present gray scale cholecystosonography is not suffi- 
ciently accurate to replace oral cholecystography in de- 
fining gallbladder disease and revealing biliary calculi. Its 
current value is greatest for those patients in whom oral 
cholecystography cannot be accomplished or does not 
visualize the gallbladder. In these cases the diagnosis of 
cholelithiasis by this simple and noninvasive technique is 


Fig. 1.—Saggital section 
through right upper quadrant of 
abdomen showing multiple cal- 
culi within gallbladder. Severa! 
acoustical shadows produced by 
gallstones (arrows). 


extremely useful. As the accuracy of cholecystosonography 
improves, approaching that of oral cholecystography, it 
could also be used as a survey method for evaluation of 
the prevalence of "silent" gallstones [10—1 2]. This infor- 
mation could be valuable in developing a better under- 
standing of how such patients should be managed. 
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The Dependence of Radiographic Mottle on Beam Quality 


GARY T. BARNES! 


The dependence of radiographic mottle on beam quality 
has been studied for a variety of film/screen combina- 
tions. The measurement technique consisted of scanning 
the radiographs with a microdensitometer; the analogue 
signal from the microdesitometer was gated and recorded 
with a multichannel analyzer. The sampling aperture was 
500 um in diameter and was chosen because its spatial 
frequency response approximates that of the eye. The 
standard deviation of the density fluctuations was calcu- 
lated directly from the number versus density spectrum 
accumulated in the analyzer. The range of standard de- 
viations’ for the various combinations and x-ray tube 
kilovoltages studied varied from ~ 0.009 to ~ 0.021 
density units. For commonly used combinations, very little 
kilovoltage dependence was observed. The relative 
amount varied for different screen phosphors and is attri- 
buted to differences in the absorption characteristics. 


Introduction 


Radiographic mottle is the fluctuation of film density 
from one area to another due to imaging system noise. 
The limitation in the visual perception of objects in 
radiography due to fluctuation in x-ray photons ab- 
sorbed in the intensifying screens was initially pointed 
out in the classic paper by Sturm and Morgan |1]. The 
factors which contribute to radiographic mottle were 
first comprehensively discussed by Cleare et al. [2] in a 
qualitative fashion. They pointed out that the major 
factor contributing to the mottled or grainy appearance 
of radiographs arises primarily from statistical fluctua- 
tions in the spatial distribution of absorbed x-ray 
photons (quantum mottle), and that the contribution 
from film graininess and screen structure mottle is 
slight. They also pointed out that the final appearance 
of quantum mottle on the finished radiograph is modu- 
lated by the optical transfer properties of the screens 
(sharpness) and film contrast. 

Quantitative studies by Rossman [3, 4] and later by 
others [5, 6] have substantiated these conclusions. Ne- 
glecting film granularity and screen structure mottle, 
their results indicate that an approximate mathematical 
expression for radiographic mottle is 


On œ 0.43Y/ V n. a, (1) 


where o; is the standard deviation of the density fluc- 
tuations, Y is the slope of the film's sensitometric curve 
at the density of interest, n. is the average number of 
x-ray photons absorbed per unit area in the phosphor 
of the intensifying screen, and a,;; is the effective area 
of the sampling aperture (screen plus microdensi- 
tometer; see Appendix A). 
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It is generally assumed that the light produced per 
absorbed x-ray increases with photon energy and that, 
because of this, fewer photons are needed to produce 
a given density as the x-ray tube kilovoltage is in- 
creased. This results in an increase in quantum and 
radiographic mottle. This was qualitatively verified by 
Cleare et al. [2] who observed an increase in mottle 
when films made with a single calcium tungstate screen 
and a heavily filtered beam at 70 and 180 kVp were 
compared. The present paper attempts to quantify the 
change in radiographic mottle as the x-ray tube voltage 
or penetrating quality of the x-ray beam is varied for the 
range of kilovoltages commonly used in clinical practice. 


Materials and Methods 


The scanning aperture of the microdensitometer used to 
measure the radiographic mottle was chosen so that its re- 
sponse approximated that of the eye under close viewing 
conditions. Comparison of the modulation transfer function 
of the 500 um diameter circular scanning aperture with 
the contrast response function of the eye [7] is shown in 
figure 1. There is good agreement except at very low and high 
object spatial frequencies. 

The film /screen combinations studied are listed in table 1. 
The first two typify combinations in common use; that is, reg- 
ular or high speed calcium tungstate screens combined with a 
medium speed, high contrast film. The other two combinations 
are atypical and consist of a slow film combined with fast, 
unsharp calcium tungstate screens and a fast film combined 
with very fast, sharp yttrium oxysulfide phosphor screens. 
These latter two combinations were chosen to yield the low 
and high extremes of radiographic mottle found in clinical 
practice. 

Radiographs were made for each of the above combina- 
tions at 60, 80, and 120 kVp with large focal spot-to-film 
distance (94 inches) so that a uniform radiation field was 
obtained. In addition to the standard filtration (2.5 mm of 
aluminum equivalent), a 19 mm thickness of aluminum was 
added directly below the collimator to simulate the effect of 
patient filtration. The quality of the beams used to expose the 
film/screen combinations are listed in table 2. A Philips 
three-phase, 800 mA, six pulse x-ray generator with a smooth- 
ing capacitor was used to make the exposures. The kilo- 
voltage of the unit was calibrated with a Wisconsin x-ray 
test cassette. Since the selection of kilovoltage was of the 
sliding tap type, the voltage across two legs of the auto- 
transformer was recorded for each of the settings used and 
reproduced for successive exposures. 

The films were exposed to a net density of 1.00 + .03 
above base plus fog and were developed at 95° F in a Kodak 
M-6 automatic processor with seasoned Kodak X-Omatic de- 
veloper and fixer. Sensitometric strips for each type of film 
used were exposed with a Kodak model 101 process control 
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Fig. 1.— Comparison of modulation transfer function of 500 um circular aperture [3] (so/d line) and contrast response of eye (hatched line; adapted 
from [7]) as function of object spatial frequency. Contrast response of eye at 14 inch viewing distances 20 foot candles luminance. 


TABLE 1 


Relative Characteristics of Film/Screen Combinations Studied 


Combination Film Speed Screen Speed Screen Sharpness Combination Speed’ 
duPont Cronex 4/duPont Par Speed... . Medium Medium Very sharp 1.0 
Kodak RP/duPont Hi Plus............. Medium Fast Sharp 2.9 
Kodak G/duPont Lightning Plus........ Slow Very fast Unsharp 1.8 
Kodak RPR/Radelin Rarex B Mid Speed.. Fast Extremely fast Sharp 12.6 


* Determined at 80 kVp with a three-phase, six pulse x-ray generator and a 19 mm thickness of aluminum added to standard filtration. 


sensitometer using a Wratten no. 39 duplicating filter to sim- TABLE 2 

ulate the blue light emission of calcium tungstate screens. Quality of Radiation Beams Studied 
The strips were processed together with each film exposed at 

the three different kilovoltage settings. The total time between 


development of the first and last films for a given film /screen kVp" ga oe a : "o 

. . , e . . mm 
combination was 1'/-3 hr. Little variation was observed Fargy (ev) 
among the sensitometric strips. The H and D curves obtained GO 51 43 
from the sensitometric strips for the different films are com- ere 73 52 
pared in figure 2. Relative film speeds and gradient values at Jj, 

: í l ; poor E RR 9.5 61 

a net density of 1.00 are given in table 3. The relative expo- 
sure factors of the combinations required to obtain a net density Nat. Dabuicinpd Wiha ire abate. d pulse uray gituimitor- qud 
of 1.0 at 80 kVp are given in table 1. a 19 mm thickness of aluminum added to standard filtration. 


The measurement technique consisted of scanning the "Calibrated with Wisconsin x-ray test cassette. 


radiographs with a microdensitometer (Joyce-Loebl! Mark 
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RPR RP C4 G 


Optical Density 








Fig. 2.—Sensitometric curves of duPont Cronex 4 (C4) and Kodak X-Omatic RPR, RP, and G films. 


TABLE 3 


Sensitometric Data 


Base plus Relative 
Film Fog Density Speed' Gradient’ 
duPont Cronex 4@.......66.<4s.4.% 0.17 1.0 3.7 
DE A 6 65 ha ee PN ETE 0.20 lea 3.8 
KOODE UA. 60a Pek oon tad Res 0.16 0.6 3.4 
Kodak APR.................0.. 0.25 2.0 3.8 


* Determined graphically at 1.0 net density 


IICS) which resulted in a density analogue signal. This signal 
was sampled by a multichannel analyzer (Nuclear Data 2400) 
when it was gated by output pulses from a shaft encoder 
attached to the microdensitometer drive system. Pulses from 
the shaft encoder occurred for every 10 um of linear film 
travel. The standard deviation of the density fluctuations was 
calculated in the usual manner directly from the number 
versus density spectrum accumulated in the analyzer. To 
minimize the effects of density wedging, eight 1.2 Xx 2.4 cm 
areas were scanned and the results averaged. A density read- 
ing was recorded for every 10 am of linear travel. Each area 
scanned consisted of 24 linear passes, with each pass con- 
taining about 2,400 density samples. 

The principle of operation of the microdensitometer is 
based on a double-beam light system in which two beams 
from a single light source are switched alternately to a single 


TABLE 4 


Dependence of Radiographic Mottle on Beam Quality 


Standard Deviation of 


Density Fluctuations* 
60 kVp 80 kVp 120 kVp 


Film/Screen Combination 
Kodak G/duPont Lightning Plus... 0.0094 0.0093 0.0097 
Kodak RP/duPont Hi Plus........ 0.0114 0.0113 0.0122 
duPont Cronex 4/duPont Par 


Speed. -ossasuna 0.0115 0.0126 0.0126 
Kodak RPR/Radelin Rarex B 
MIB SOE ii 5. 58 ee ER 0.0177 0.0212 0.0212 





* Totally diffuse density units measured with a 500 um diameter circular 
scanning aperture. 


photomultiplier. If a difference in intensity occurs, a signal is 
produced which causes a servomotor to move a wedged 
optical attenuator which acts to reduce the intensity dif- 
ference to zero. The analogue density signal is derived from 
the position of the attenuator. 

The wedge and associated recording instruments used were 
calibrated to a range of 0.323 + 0.012 density units (D), 
where the density is totally diffuse as specified by the 
American Standards Association (standard PH2.19, 1959). 
This was achieved by using a direct x-ray-exposed step of 
Kodak RPL film calibrated by Eastman Kodak to within + 
0.005 totally diffuse density units. X-ray film was used for 
the calibration step so that the light scattering properties 
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Fig. 3. — Frequency distributions of density fluctuations obtained with filtered beam at 60, 80, and 120 kVp. A, 
Kodak X-Omatic G film and duPont Cronex Lightning Plus screens; B, Kodak X-Omatic RP film and duPont Cronex 
High Plus screens; C, duPont Cronex 4 film and duPont Par Speed screens; D, Kodak X-Omatic RPR Film and Radelin 


Rarex B Mid Speed screens. 


(Callier Q factor [8]) would approximate that of the films 
measured. 

The calibration technique consisted of scanning two steps 
with a density difference of 0.21 + 0.007 D. The difference 
between the average channel reading of the two steps was 
154.28, and, since the full range of the wedge covered 237 
channels on the multichannel analyzer, the range of the wedge 
was determined to be 0.323 + 0.012 totally diffuse density 


units. This corresponds to a system sensitivity of 0.00136 + 
0.00005 D per channel. The system linearity was determined 
to be better than + 0.00006 D per channel by scanning the 
same two steps at different points on the wedge by varying 
the electronic density offset of the instrument. The resultant 
overall measuring system calibration was 0.00136 -- 0.00008 
D per channel. 
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Fig. 4.—Plot of standard deviation times square root of area of effec- 
tive sampling or viewing aperture (o, V. a) for monoenergetic x-ray 
photons as function of photon energy for pairs of calcium tungstate 
screens having phosphor coating weights of 50 to 100 mg/cm’. 


Results 


Since the average densities varied slightly between 
runs, the data from the eight runs were summed for 
each combination by determining the average for a run 
and adding the number of times a density difference 
from the mean occurred to that of the preceding run 
(fig. 3). The standard deviations for the data in figure 
3 are listed in table 4. The range of the standard de- 
viations of the density fluctuations for the various com- 
binations studied varied from ~ 0.009 D to ~ 0.021 
D. For commonly used film/screen combinations, the 
range was from ~ 0.011 D to ~ 0.013 D. Although 
care was taken to minimize effects due to the automatic 
processor (e.g. roller wet pressure marks, crossover 
shoe scratches, etc.), processing undoubtedly contribu- 
ted to the density fluctuations. The variations asso- 
ciated with the eight areas scanned for each com- 
bination had standard deviations typically 4% of the 
values listed in table 4. 

With the exception of the Kodak RPR film/Radelin 
Rarex B Mid Speed screen combination, the change in 
radiographic mottle observed when the x-ray tube kilo- 
voltage was changed from 60 to 120 was not large, 
typically 7%. In fact, when viewing the radiographs of 
one of the calcium tungstate combinations, it was dif- 
ficult to differentiate between them. A 20% change was 
observed in the RPR/Rarex B Mid Speed combination 
when the kilovoltage was changed from 60 to 80, and 
no change when it was changed from 80 to 100. 


Discussion 


When radiographs of identical sections of a patient 
taken at different kilovoltages are compared, the one 
made at the higher setting has an increased grainy ap- 
pearance which is usually attributed to increased radio- 
graphic mottle. The results of this study imply that this 
increased grainy appearance is not due primarily to an 
increase in mottle, since it is small for commonly used 
calcium tungstate screens, but rather to decrease in 


subject contrast. Since at higher kilovoltages there are 
smaller contrast variations recorded on a radiograph 
and it is more uniformly exposed at densities where 
the mottle is maximum, the density fluctuations are 
more noticeable. 

By examining the effect on radiographic mottle of 
changing the energy for monoenergetic photons, the 
qualitative features of changing the quality of a hetero- 
geneous beam can be explained. For radiographs ex- 
posed to the same density with monoenergetic photons, 
the dependence of radiographic mottle on photon 
energy can be expressed as (see Appendix B) 


guo EV ENTIA, Beis) (2) 
or 
on ~ Acie ~ y V E A. As. (3) 


where £ is the energy of the photons, A, is the fraction 
of incident photons of energy E attenuated in the 
screens, A, is the fraction of the incident photon's 
energy that is deposited within the screens for photons 
of energy E, and on, y, and a,,, are defined as in equa- 
tion (1). Swank [9] has calculated A, and A, for a variety 
of phosphors and coating weights. Using his data, the 
term V EA./A, has been evaluated versus photon 
energy for calcium tungstate coating weights of 50 
mg/cm* and 100 mg/cm’ (fig. 4). Phosphor coating 
weights of 50 mg/cm' and 100 mg/cm: are slightly less 
than the 60 mg/cm? of a pair of duPont Cronex Par 
Speed and the 120 mg/cm: of a pair of duPont Hi Plus 
screens (R. S. Holland, personal communication). 

The data in figure 4 show that a decrease in radio- 
graphic mottle for monoenergetic photons occurs as 
the K-absorption edge is crossed. This decrease is 
associated with the escape of K-characteristic X-rays 
from the screens, and, as expected, is less for a thicker 
phosphor coating. For a heterogeneous x-ray photon 
beam with a spread of photon energies, the effect on 
radiographic mottle would be minimal if first the dis- 
tribution of photon energies was below, then partially 
above and below, and finally a larger portion above the 
absorption edge. Such was the case with the calcium 
tungstate screens. Very little change in radiographic 
mottle was observed when the x-ray tube voltage was 
changed from 60 to 80 to 120 kVp. 

For the yttrium oxysulfide screens, the distribution 
of photon energies was for the most part always above 
the absorption edge of yttrium (— 17 keV): thus a 
noticeable increase in radiographic mottle with increas- 
ing beam quality would be expected. This was observed 
as the x-ray tube kilovoltage was changed from 60 to 80. 
The fact that no change in mottle was observed when 
the kilovoltage was changed from 80 to 120 is attrib- 
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uted to the increased importance of Compton scattering 
interactions at higher photon energies and the fact that 
when undergoing a Compton interaction at these ener- 
gies, very little of the incident photon's energy is ab- 
sorbed in the screen. A more detailed quantitative 
investigation of this phenomenon is in preparation. 
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APPENDIX A 
EFFECTIVE AREA OF SAMPLING APERTURE 


The effective aperture area is given by the equation 
fay: = 27) [MTF (OY TF £117 at! ^ 
b 


where MTF(f) is the modulation transfer function of the 
film /screen combination and MTF,(f) is the modulation trans- 
fer function of the circular scanning or viewing aperture. If 
precise terminology is used, 9, defined by this equation and 
equation (1) in the text is the root mean squared deviation of 
the density fluctuations rather than the standard deviation. It 
will be equal to the standard deviation if the density values 
sampled, are statistically independent or when, as in this 
study, the degree of dependence is small compared to the 
number of data points. 


APPENDIX B 
EFFECT OF PHOTON ENERGY ON 
RADIOGRAPHIC MOTTLE 


If Ñ is the average photon flux of photons of energy E in- 
cident on the film/screen combination, the number absorbed 
per unit area is 


n. = NA,. (B1) 


Assuming the average light per unit area incident on the film 
is directly proportional to the energy absorbed per unit area, 
then 


average light / area — NEA.. (B2) 


If the films produced at different photon energies are exposed 
to the same density, then the average light per unit area in- 
cident on the film is constant and equation (B2) can be re- 
written in the form 


N — C/(EA.), (B3) 


where C is a constant. By using equations (B1) and (B3), 
equation (1) in the text becomes 


oO, = 0.43y V EA.7(CA., esr) 
(B4) 
— VV EA./(A,a.,;). 


This is the energy dependence of radiographic mottle for 
monoenergetic photon beams (eq. 2 in the text). 
For a heterogeneous beam, the result becomes 


Foo 
o, ~ YVJ N(E)A.(E)E dE/[a.;;,/ N(E)A,(E) dE], (B5) 


where N(E) is the relative number of photons per unit area in- 
cident on the film/screen combination having an energy E. 
Equations (B4) and (B5) do not include the fluorescent radi- 
ation effects associated with light output variations due to its 
escape and spatial broadening of the light pulse due to its 
reabsorption. 
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An Evaluation of Procedures Used in Staging Carcinoma of the Cervix 
THOMAS W. GRIFFIN,’ ROBERT G. PARKER,! AND WILLIS J. TAYLOR! 


A review of 227 cases of invasive carcinoma of the cervix 
was undertaken to determine the efficacy of procedures 
used in the staging of this disease. All patients had a pre- 
treatment chest radiograph and intravenous pyelogram, 
96.5% had pretreatment cystoscopy, 98.6% had pretreat- 
ment proctoscopy, and 92% had a pretreatment barium 
enema. These patients were retrospectively staged on the 
findings of physical examination only. Each additional 
procedure was then evaluated by comparison with the 
initial staging. 

Cystoscopy and chest film findings each would have 
changed the clinical stage in fewer than 1% of cases, 
barium enema in 1.4%, and proctoscopy in 2.2%. No patient 
had a positive barium enema without a positive procto- 
scopy, while two patients had positive proctoscopies with 
negative barium enemas. The overall yield of positive 
findings by pretreatment intravenous pyelography was 
7.3%. Lymphangiography, although inconsistently done, 
yielded positive findings in all stages. Chest radiographs, 
intravenous pyelography, proctoscopy, and lymphangio- 
graphy are recommended as part of the pretreatment 
workup of patients with carcinoma of the cervix. Routine 
barium enema is no longer recommended, and cystoscopy 
is only recommended in patients with clinical stage IIB 
disease or greater. 


Introduction 

Accurate pretreatment evaluation and staging of patients 
with carcinoma of the cervix is indispensable to proper 
patient management. In addition to a history and physical 
examination, including an adequate pelvic examination, it 
has been the policy at our institution to obtain chest 
radiograph, barium enema, intravenous pyelogram, cysto- 
scopy, proctoscopy, and, frequently, lymphangiography, 
as part of this effort. Peripheral blood counts, urinalyses, 
and liver function studies are also obtained. This report — 
a retrospective analysis of five years’ experience in the 
staging of invasive carcinoma of the cervix—is an attempt 
to assess the efficacy of these studies. 


Materials and Methods 

The series included 260 patients with invasive carcinoma of 
the cervix who were evaluated by the divisions of Radiation 
Oncology at the University of Washington and Virginia Mason 
Clinic between 1970 and 1975. Of the 33 patients excluded 
from this study, 31 had received prior treatment and two 
refused a staging workup. Thus 227 were eligible for evaluation. 

Initially the patients were retrospectively staged on the findings 
of physical examination only. Each additional procedure was then 
evaluated with respect to this initial staging. The staging system 
used and the distribution of patients are outlined in table 1. 

Twenty-six patients had a histologic diagnosis of adenocarci- 
noma; the rest had squamous cell carcinoma. Patients clinically 
classified as stage IV had gross involvement of the rectum (with 
rectovaginal fistulas) demonstrable by physical examination. 
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Results 


The number of cases in which positive findings were 
detected by the examinations is shown in table 2. 


Chest Films 


All 227 patients had pretreatment chest x-rays. Ab- 
normal findings considered tumor-related were found in 
two cases. One patient had bilateral pulmonary parenchy- 
mal disease, and the other had a pleural effusion that 
contained neoplastic cells. 

These findings would have resulted in a stage IV classifi- 
cation for both of these patients. One had clinical stage IIB 
disease; the chest x-ray was the only positive supple- 
mentary staging procedure. The other was clinically 
classified as stage IIIB and had a positive cystoscopy, 
sigmoidoscopy, pyelogram, and barium enema as well. 
Thus clinical staging would have been changed in fewer 
than 1% of the patients. However, follow-up examination 
of patients with normal pretreatment x-rays could be 
expected to eventually reveal tumor-related abnormalities 
in approximately 696 [1 ]. 

Incidental lesions found included emphysema, pneu- 
monia, and a second primary carcinoma. 


Intravenous Pyelogram 


All patients studied had pretreatment intravenous pyelo- 
graphy. Thirty-one (7.396) of the examinations were ab- 
normal because of partial or complete obstruction of a 
ureter with hydronephrosis or nonvisualization of the 
urinary outflow tract. Follow-up studies on patients whose 
initial examinations were negative could be expected to 
show an additional 1195 or greater tumor-related abnor- 
malities [1]. 

The efficacy of the pyelogram as a staging procedure 
cannot be evaluated because, by definition, it cannot 
change the stage of any patient with clinical stage IIB 
disease or greater. However, it is a useful prognostic 
indicator [1, 2], and it had the highest percentage yield 
of positive findings of the staging procedures reviewed. 


Cystoscopy 


The bladder was evaluated by cystoscopy in 219 
(96.5%) of the patients studied. The eight patients who 
did not have cystoscopic examination were all clinically 
classified as stage |. The procedure was considered posi- 
tive only if biopsy-proven cancer was found. Bullous 
edema, although noted, was not counted as evidence of 
bladder invasion by tumor. Using these criteria, only four 
procedures yielded positive results: two in clinical stage 
IIIB and two in stage IV. Clinical staging would have been 
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TABLE 1 
Clinical Staging Procedure 


——————————— CÁO 
———————————————— M HL MH —————————— 
Clinical 


Stage Description No 
Deut oa s Confined to cervix 111 
PPP Extending from cervix to involve 23 


upper % of vagina without 
parametrial abnormality 








l|. PEN Extending from cervix to involve 44 
parametrium but not pelvic wall 
HA. uses Extending from cervix to involve 8 
lower 4 of vagina but not pelvic wall 
tL: See Extending from cervix to involve 37 
pelvic wall 
a CEEE Extending from cervix to involve 4 
mucosa of bladder or rectum 
IVB..... Metastases outside true pelvis EET 
Total bas 227 
TABLE 2 
Tumor-related Abnormalities Found 
Positive Findings by: 
Clinical No. Cystos- Proctos- Barum Intravenous Chest 
Stage Patients copy copy Enema Pyelogram X-ray 
Poss urs 111 O O O O O 
Aes da 123 O O O O O 
B..... 44 O O O 2 1 
IA..... 8 O O O 2 O 
HB... 37 2 5 3 24 1 
ME ienga 4 2 4 4 d O 
Total.. 227 4 9 7 31 2 
TABLE 3 


Supplementary Procedures Resulting in Change of Stage 


Case No. pon Positive Staging Procedure 
| Se $t IIB Chest x-ray 
C PP IB Cystoscopy 
EPI IB Proctoscopy 
ENE IIIB Proctoscopy, barium enema 
E bowed IB Proctoscopy, barium enema 
. ees IB Proctoscopy, cystoscopy 
y A IIB Proctoscopy, cystoscopy, 


barium enema, chest x-ray 


changed in less than 1% of cases. The overall yield of 
positive findings was 1.8%. 

Incidental findings included bullous edema, tuberculosis, 
and one unsuspected case of transitional cell bladder 
carcinoma. 


Proctoscopy 


The colon was examined through the sigmoidoscope in 
224 patients. Biopsy-proven tumor involvement was docu- 
mented in nine patients in stage IIIB or IV. Four had been 
shown by physical examination to have rectal involvement. 
The other five would have had their stage changed from 
IIIB to IV by these findings. The overall efficacy of sig- 
moidoscopy as a staging procedure was 2.2%. 


Barium Enema 


Of the 227 patients, 209 had a pretreatment barium 
enema. Seven were considered to show tumor involve- 
ment of the bowel, for a positive yield of 3.4%. Encroach- 
ment on the lumen by external pressure, although noted, 
was not considered positive evidence of bowel involve- 
ment. Only patients in stage IIIB and IV had a positive 
barium enema by this criterion, and no patient had a 
positive barium enema without a positive proctoscopy. 
Two patients had positive proctoscopies with negative 
barium enemas. Only three patients (1.4%) would have 
had their stage changed by barium enema findings. 

A 13% incidence of diverticulosis was seen. No correla- 
tion could be found between this finding and the fre- 
quency or severity of acute or late treatment complications. 


Lymphangiogram 


Only a limited number of lymphangiograms have been 
performed; positive findings have been seen in all stages. 
Positive studies in both the pelvic and periaortic areas were 
seen in patients who otherwise would have been classified 
as Stage | or Il. 


Discussion 


The incidence of abnormalities detected by supple- 
mentary staging procedures in patients with invasive car- 
cinoma of the cervix is directly related to the extent of 
tumor detected on physical examination [1, 3]. The 
findings of this study corroborate that fact and suggest 
that some procedures are not indicated in early stages of 
the disease because they yield so little information. 

Table 3 summarizes those cases in which staging would 
have been changed by supplementary examinations. These 
data suggest that cystoscopy is not a useful staging pro- 
cedure in patients without palpable parametrial involve- 
ment. However, because the distinction between stage IIB 
and more advanced stages can be difficult, we continue 
to recommend cystoscopy for these patients even though 
no positive studies were found in this sample. 

Barium enema examination, when combined with the 
other procedures, added little to the staging of these 
patients. We no longer recommend it as part of a routine 
pretreatment workup but instead reserve it for selected 
patients with specific indications (ulcerative colitis, chronic 
diarrhea, etc.). 


* STAGING CARCINOMA OF THE CERVIX 827 


We recommend chest films, intravenous pyelography, 
and proctoscopy as well as complete blood count, urin- 
alysis, and liver function studies as part of the pretreatment 
evaluation of all patients with invasive carcinoma of the 
cervix. These studies not only help in the initial staging of 
the patient but also serve as an important baseline for 
future comparison. 

Lymphangiography offers another useful tool in the 
evaluation of this disease. Based on our early results and 
those of others [3—6], we recommend its use in clinical 
stages I—IVA. 
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Carcinoembryonic Antigen in Patients Treated with Radiation 
Therapy for Invasive Squamous Cell Carcinoma of the Uterine Cervix 


E. DONALDSON,! J. R. VAN NAGELL, JR., E. G. WOOD, ! 
Q. PLETSCH,! AND D. M. GOLDENBERG? 


Plasma carcinoembryonic antigen (CEA) levels in 75 
patients with invasive cervical cancer were measured 
during and after radiation therapy. Initial CEA levels were 
elevated in 65% of the patients, the incidence varying with 
stage of disease. Of the 32 patients followed during ther- 
apy, CEA levels rose in 26 (81%). CEA values after therapy 
in the same 32 patients showed three patterns: (1) decline 
to normal, associated with a disease-free state; (2) decline 
but not to normal, associated with heavy cigarette smoking 
or persistent disease; and (3) decline to normal, followed 
by a rise to abnormal, associated with tumor recurrence. 
Elevation of CEA levels preceded recognition of recurrent 
cervical cancer by as much as 4 months in five of seven 
patients. 


Introduction 


Since Gold and Freedman [1, 2] first reported the exis- 
tence of carcinoembryonic antigen (CEA) in patients with 
adenocarcinoma of the colon, elevated levels of this 
antigen have been detected in the plasma of patients with 
malignancies both of entodermal [3—5] and nonento- 
dermal origin [6—8]. Carcinoembryonic antigen has also 
been found in the pooled plasma of healthy volunteers [9]. 
Therefore the difference in CEA content of malignant and 
nonmalignant tissues seems to be quantitative rather than 
qualitative. 

Several investigators [1, 10, 11] have noted elevated 
CEA titers in patients with a variety of gynecologic 
malignancies. Specifically, increased plasma CEA concen- 
trations have been noted in 46%—80% of patients with 
invasive squamous cell carcinoma of the cervix [10, 12, 
13]. The absolute level has generally correlated with the 
extent of disease. Cervical and colonic cancer CEA have 
been shown to have similar immunological properties, and, 
using the immunoperoxidase reaction, CEA has been 
localized on the cervical cancer cell membrane [14]. 
Although the lack of specificity of this antigenic substance 
has limited its use as an effective diagnostic method, 
much interest has arisen concerning its use as a prognostic 
test in cancer patients who have undergone therapy. 

The purposes of this study were: (1) to determine the 
incidence of elevated plasma CEA levels in patients with 
invasive cervical cancer, (2) to evaluate the effect of 
radiation therapy on CEA levels in these patients, and 
(3) to examine the usefulness of serial CEA determinations 
in the follow-up during and after radiation therapy of 
patients with carcinoma of the cervix. 
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Materials and Methods 


The series included 75 patients with invasive squamous cell 
carcinoma of the cervix who were treated with radiation therapy 
at the University of Kentucky Medical Center from January 1973 
to July 1975. Histologic confirmation of invasive squamous cell 
carcinoma was present in every case, and all patients were 
Staged under anesthesia prior to therapy according to the 
International Federation of Gynecology and Obstetrics staging 
system. 

The techniques of radiation therapy have been described [15]. 
External therapy from a ©°Co source with a source-to-skin dis- 
tance of 80 cm was usually given first. This was followed by one 
or two intravaginal radionuclide applications (9Co or 137Cs). 
Computer dosimetry coupled with direct cadmium sulfide probe 
measurements was used in all patients; diatrizoate contrast 
medium was used to visualize the bladder, and barium paste to 
localize the rectum. The total tumor and paracervical dose varied 
from 7000 to 9000 rad: by split field supplementation and 
midline shielding, a total of 5000 to 6000 rad was delivered to 
the lateral pelvic walls. 

Plasma CEA levels were determined by the Hansen Z-gel 
procedure [16]. Briefly, 7 ml of blood was drawn into tubes 
containing sodium EDTA and the plasma withdrawn after cen- 
trifugation. Then 1 ml aliquots were extracted with 0.6 M 
perchloric acid. Samples were analyzed using Roche G-23 anti- 
CEA antiserum, which recognizes an ion-sensitive site on the 
CEA molecule. A plasma CEA value of 2.5 ng/ml was taken as 
the upper limit of normal. 

Following therapy, patients were seen in gynecologic oncology 
clinic at monthly or bimonthly intervals. Plasma CEA values were 
obtained at biweekly intervals during therapy and thereafter 
during clinic visits. 


Results 


Initial plasma CEA values in the patients studied are 
presented in table 1. Of the 75 patients, (65%) had 
elevated ( — 2.5 ng/ml) plasma CEA values; this compares 
with an 1196 incidence in healthy volunteers and 18% in 
patients with benign gynecologic disease previously re- 
ported from this institution [17]. The incidence of elevated 
plasma CEA titers varied directly with the stage of disease. 
Of patients with stage | cervical cancer, 44% had elevated 
levels, whereas of those with stage IV disease 80% had 
abnormal levels. 

During and after therapy, 32 patients with initially ab- 
normal levels were followed with serial CEA determina- 
tions. During therapy, 26 of the 32 (81%) experienced a 
rise in plasma CEA levels. The magnitude of increase 
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TABLE 1 20.8 
1 
Carcinoembryonic Antigen Values Before Therapy 9r | 
A 
8 \ 
Antigen Value Stage 1 
(ng/ml) | T TT IV Total j \ 
| 
Normal (< 2.5)....... 10 10 5 | 26 & 
Abnormal: | 
2.5—4.9 6 17 4 1 28 E s 4 
ro (| RUNE 2 6 2 2 12 z i 
10-25 O 4 1 1 6 S 
S WE Lau vodaci dog ss O 2 1 O 3 1 
Subtotal......... 8 29 8 4 49 . N a 
[o PENEI 18 39 13 5 75 A ome, pet s Ms 


varied from O.9 to 68.8 ng/ml (mean, 5.6). Levels re- 
turned to normal (< 2.5 ng/ml) 1—8 months (mean, 3.6) 
after completion of radiation therapy. In five patients, 
values decreased to 2.5—5.0 ng/ml but never returned to 
normal. All these patients were heavy smokers. Levels 
remained above 10.0 ng/ml after completion of therapy 
in the one patient with persistent disease. 

During the 24 month follow-up, seven patients who had 
been studied with serial plasma CEA titers developed 
clinical evidence of recurrence. In five of these patients, 
an elevation of plasma CEA concentration from normal to 
abnormal levels preceded clinical recurrence by 1 to 4 
months. In the other two, levels were normal at the time 
of diagnosis of recurrent cancer. 

Thus three patterns were observed in plasma CEA 
values following radiation therapy for cervical cancer: 
(1) a progressive decline to normal levels, associated with 
a disease-free state (fig. 1; (2) a decline but not to normal 
levels, associated with heavy cigarette smoking or per- 
sistent disease (fig. 2); and (3) a decline to normal levels 
followed by a progressive rise to abnormal levels, asso- 
ciated with tumor recurrence (fig. 3). 


Discussion 


Since the discovery of CEA in 1965, much effort has 
been directed toward evaluating it as a biochemical 
marker in patients with malignancies. The incidence of 
abnormally elevated plasma CEA in our patients correlates 
well with that reported by others [10, 12, 13]. The data 
also emphasize the lack of specificity of this antigen as a 
diagnostic method in patients with cervical malignancy. 
The finding of increased CEA levels during radiation 
therapy is at variance with the findings of DiSaia et al. 
[12]. They reported a decrease in plasma CEA levels 
during radiation therapy in eight of 10 patients with 
cervical cancer. However, elevation of CEA during therapy 
may simply represent the release of antigen into the 
plasma from the surface of cells damaged by ionizing 
radiation. 

The pattern of decreased values following radiation ther- 
apy is notably different from that seen after complete 
surgical excision of cervical cancer. Khoo and MacKay 
[11] and others [10] have reported that CEA values 
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Fig. 1. — Serial plasma carcinoembryonic antigen levels in 19 patients 
with no evidence of recurrent carcinoma (6096 of 32 patients followed). 
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Fig. 2.—Serial plasma carcinoembryonic antigen levels in six patients 
with history of heavy smoking or persistent cervical cancer (19% of 32 
patients followed). 
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Fig. 3.—Serial plasma carcinoembryonic antigen levels in 
five of seven patients with recurrent carcinoma of cervix. 
Levels remained normal in other two. 
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returned to normal within 6 weeks after surgery. In con- 
trast, levels in our patients decreased to normal 12—16 
weeks after radiation therapy. The difference may reflect 
prolonged release of tumor-associated antigen after radia- 
tion-induced cell damage compared to abrupt removal of 
the antigen source by surgery. 

The observation that plasma CEA levels failed to return 
to normal in the heavy cigarette smokers is not new. 
Cigarette smoking has been associated with a Statistically 
significant increase in circulating plasma CEA levels [17, 
18]. Nevertheless, the patients who smoked heavily 
showed a consistent decline in CEA levels (although not 
to normal) following therapy. A change in this downward 
trend could indicate persistence of viable tumor. 

A significant elevation of plasma CEA preceded clinical 
recognition of recurrent cervical cancer by 1—4 months 
in five of seven patients. Conceivably, this advance warn- 
ing could allow time for curative surgical resection of 
recurrent disease in selected patients. Serial plasma CEA 
determinations may be a useful method of follow-up, par- 
ticularly for patients whose tumors or plasma contained 
elevated CEA levels prior to therapy. 


Conclusions 


Until the metabolism of CEA is understood, trends in 
plasma CEA levels after therapy are only suggestive of the 
biologic behavior of gynecologic tumors. A progressive 
decline to normal levels is usually associated with com- 
plete response to therapy, whereas an abrupt rise to 
abnormal levels is often associated with tumor recurrence. 
However, like many biochemical tests, the method should 
always be combined with careful physical examination as 
well as cytologic and histologic techniques to confirm 
recurrence. 
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Results of Involved Field and Extended Field Radiotherapy in 
Patients with Pathologic Stage | and II Hodgkin's Disease 


J. BRUCE MILLER,’ EDGAR M. MORAN,! RICHARD K. DESSER,^ MELVIN L. GRIEM,? AND JOHN E. ULTMANNS 


A series of 44 previously untreated patients was found 
to have stage | or Il Hodgkin's disease on the basis of a 
diagnostic workup which included laparotomy and splenec- 
tomy in 39 cases. The patients were randomized to either 
involved field or extended field radiotherapy. No difference 
was found in overall survival rates between the two 
groups. Regional recurrences were seen in four patients 
in the involved field group and in none of the extended field 
group. Radiotherapy to the extended field treatment port 
(generally an extended mantle) can be given with accept- 
able side effects. Staging laparotomy was of definite value, 
changing the classification and resulting therapy of two 
groups: (1) patients with clinical stage (CS) I or II, patho- 
logic stage (PS) Ill involvement, who were treated with 
appropriately larger radiotherapy fields; and (2) patients 
with CS Ill, PS I or Il, who were spared unnecessarily 
extensive radiotherapy. 


Recent advances in diagnostic procedures and intensive 
radiotherapy have made it possible to identify patients 
with localized Hodgkin's disease and to cure many of these 
individuals. A cooperative national study which includes 
22 centers was established in 1968 with the goal of 
defining an optimal approach to radiotherapy for patients 
with stage | or Il Hodgkin's disease. The study plan was 
to compare the effectiveness of intensive radiotherapy 
to areas of known lymph node involvement with the 
effectiveness of extended field radiotherapy. The latter 
included prophylactic treatment to contiguous, apparently 
uninvolved lymph nodes. Results of this study have been 
published [1, 2]. 

The interpretation of the results is complicated by the 
gradual increase in the extent of pretreatment staging 
which cccurred during the course of study. Initially, the 
staging was primarily clinical, consisting only of a chest 
film, liver function tests including the bromsulphalein 
retention test (BSP), and a bipedal lymphangiogram. Sub- 
sequent y, most centers expanded their workup to include 
diagnostic laparotomy and splenectomy. In addition, in- 
dividual treatment centers made considerable changes in 
the definition of the extended field radiotherapy port at 
various times, routinely including an upper abdominal field 
for patients with supradiaphragmatic disease (see below). 
Although these diagnostic and therapeutic subgroups can 
be analyzed individually in this large study, the changes 
in protocol which occurred require considerable stratifica- 
tion of cata. 
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As a cooperating center in the national study, the 
University of Chicago enrolled a group of 44 patients with 
stage | or Il Hodgkin's disease in the study protocol. In 
contrast to the stratified national group, our series was 
homogeneous both diagnostically, with the great majority 
(91%) of patients staged with the aid of laparotomy, and 
therapeutically, since a// patients were treated only with 
the more recently defined radiotherapy fields. The prog- 
nostic importance of full diagnostic staging by means of 
several radiographic and scintigraphic procedures fol- 
lowed, when appropriate, by a staging laparotomy and 
splenectomy has been verified [3—10]. This report pre- 
sents an application of the radiotherapeutic alternatives 
of involved or extended fields to a uniformly staged 
population. 


Subjects and Methods 


Our series consists of 44 consecutive patients (22 male, 22 
female) with newly diagnosed stage | or II Hodgkin's disease 
enrolled between February 1968 and April 1973: none received 
prior treatment. Ages ranged from 10 to 70 years (median, 
28 years). 

All original biopsies as well as additional material biopsied 
during staging were reviewed by members of the University of 
Chicago hematopathology section. The staging procedures used 
are outlined in table 1. Our technique of diagnostic laparotomy 
has been reported [3]. The operative protocol is to obtain 
biopsies of iliac (bilateral), paraaortic (bilateral), celiac, portal, 
splenic, and mesenteric lymph nodes. The nodes considered to 
be abnormal on a preoperative lymphangiogram are removed, 
and their excision is confirmed by an abdominal radiograph 
before the operation is terminated. Metal clips are used to mark 
the sites of all lymph node biopsies as well as the margins of 
tumor masses. Biopsies are obtained from all extranodal areas 
considered preoperatively to be abnormal or which appear so 
at the time of surgery. A large wedge biopsy and two needle 
biopsies of the liver are obtained, even if the liver appears normal. 
The spleen and splenic hilar lymph nodes are removed. After 
completion of laparotomy, a large bone marrow biopsy of the 
anterior iliac crest is obtained. 

Because of the positive correlation between disease in the 
left supraclavicular or scalene node and in the abdomen [5, 6], 
a blind left scalene fat pad biopsy is done when evidence of 
abdominal disease is present but no supradiaphragmatic involve- 
ment has been proven histologically prior to laparotomy. In 
addition, any suspected area of involvement that was not 
biopsied initially and would substantially alter an involved field 
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TABLE 1 


Staging Procedure 








Procedure Description 





History and 
physical examination... Include location and size of all 
palpable lymph nodes 

Complete blood, reticulocyte, and 
platelet counts; sedimentation 
rate, urinalysis, blood urea 
nitrogen, serum uric acid, liver 
function tests (including brom- 
sulphalein retention test, serum 
protein electrophoresis) 

PA and lateral chest x-rays, 
laminograms of mediastinum if 
chest film is abnormal, skeletal 
survey including extremities, 
intravenous pyelogram, inferior 
venacavagram, bipedal 
lymphangiogram 

Liver-spleen scan, bone scan, 
97Ga scan 

Review of original biopsy by 
hematopathologist; bone core 
biopsy; percutaneous liver 
biopsy if scan shows filling 
defects or if marked hepatic 
dysfunction; biopsy of suspicious 
bone or lung lesions 


Laboratory studies. ..... 


Radiographic studies . 


Scintigraphic studies . 


Biopsy studies......... 


Staging laparotomy 
and splenectomy...... As indicated (see text) 


————— M —— — M —————————— 


treatment port (see below) is biopsied for pathological 
confirmation. 

Patients found to have pathologic stage (PS) | or ll were then 
randomized by the national study center to receive involved field 
or extended field radiotherapy. Those individuals assigned to 
the involved field regimen received treatment to fields designed 
to include all areas of known disease plus a 5 cm margin, in 
accordance with guidelines described in a treatment manual 
prepared for the national study group [11]. Patients assigned 
to the extended field series were treated with more extensive 
fields. Those individuals with supradiaphragmatic involvement 
were treated to a field that included bilateral cervical, supra- 
clavicular, axillary, and mediastinal regions (mantle field). In 
addition, the upper paraaortic and splenic areas were treated 
with a separate field prior to early 1969. 

At this time, a change was made to create a field which en- 
compassed not only the mantle as defined above but, in addition, 
the paraaortic lymph nodes to the level of the third lumbar 
vertebra, the splenic pedicle lymph nodes, and the hepatic portal 
region. This field provided a uniform dose at the level of the 
diaphragm and avoided either underdosage or overdosage in 
this region. This field has been described by Marks et al. [12]. 
Those patients with infradiaphragmatic disease who were as- 
signed to extended fields were treated to a port that included 
bilateral inguinal and femoral, bilateral iliac, paraaortic, and 
splenic regions (inverted Y). 

The radiation dose was calculated to provide a minimum 
tissue dose of 4,000 rad delivered in a 4—5 week period. Both 
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anterior and posterior fields were treated each day, and the 
treatments were administered 5 days a week. The usual dose 
per fraction varied from 150 to 200 rad per day. In our institu- 
tion, patients were treated with a 2 MeV Van de Graaff generator 
at a skin-source distance of 175 cm. Shielding was individually 
tailored for each patient by means of a Cerrobend shield [13]. 
The doses for these fields were calculated using the scatter 
function described by Cunningham et al. [14] and by computer 
calculation of the doses in the cervical, axillary, mediastinal, 
paraaortic, and splenic regions and in the shielded areas. 
Verification films were made by placing radiographic plates 
beneath the patient during treatment [15]. 

After completion of the initial course of radiation therapy, 
patients were followed at intervals of 2 months for the first 
year, 3 months for the second and third years, and 6 months 
for the fourth and fifth years. At each visit, patients had a 
physical examination, complete blood count, platelet count, 
erythrocyte sedimentation rate, and PA and lateral chest films. 
Abdominal x-rays were obtained routinely until there was in- 
sufficient lymphangiogram contrast material remaining to allow 
evaluation of abdominal lymph nodes. Any significant and per- 
sistent lymphadenopathy was biopsied, and a more extensive 
diagnostic workup was performed as indicated. Recurrence was 
treated with radiotherapy when possible or with cyclophospha- 
mide, vincristine, procarbazine, and prednisone (COPP) combi- 
nation chemotherapy, if appropriate. 


Results 
Exclusions 


The study initially included 44 patients. One patient, a 
52-year-old female with nodular sclerosing type of Hodg- 
kin’s disease, supradiaphragmatic PS IIA, died of massive 
pulmonary embolus only 2 days after radiotherapy (ex- 
tended field) was begun. This event was considered to be 
a postoperative complication of staging laparotomy. 

Of the remaining 43 patients, 39 received a full pre- 
treatment staging evaluation, including laparotomy and 
splenectomy. Three of the four patients who did not 
undergo laparotomy were evaluated and entered into the 
study before this procedure became a regular part of our 
staging protocol. The fourth was an elderly woman who 
refused laparotomy. 

With the exclusion of these four patients who had only 
clinical staging, our series consists of 39 patients with 
pathologic staging and who, if randomized to extended 
field therapy, were treated uniformly with the more re- 
cently defined port (i.e., an extended mantle for those 
individuals with supradiaphragmatic disease). 


Initial Clinical Characteristics and Randomization 


Table 2 shows initial pathologic stage and histology. 
Most patients (74%) presented with the nodular sclerosis 
type, and 54% of all patients had that type of Hodgkin's 
disease with PS IIA. Three patients (7.7%) had initial 
symptoms that resulted in a B classification. Two of these 
patients had unexplained temperatures above 38°C and 
night sweats, whereas the third had night sweats only. 
Pruritus per se was not used as a basis for B classification, 
since its prognostic significance has been discounted 
[16]. Thirty-six individuals (92%) presented with supra- 
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TABLE 2 


Initial Pathologic Stage and Histology 


TH ——————————————————— 


Pathologic Stage 


Histologic Subtype IA IB 


—————————— — — — ———— RÀ 





Lymphocytic predominance....... 1(1:0) O 
Nodular sclerosis................ 6(3:3) 1(0:1) 
Mixed cellularity................ 4(1:3) 1(1:0) 
Lymphocyte depletion............ O O 
ouo FTIRYTTTEROTCOTDTITDTTQQTOM 11(5:6) 2(1:1) 
Percentage of total............ 28.2 5.1 


Percentage 
HA IIB Total of Total 

1(0:1) O 211:1) 5.1 

21(12:9) 1(1:0) 29(16:13) 74.4 
2(2:0) O 7(4:3) 18.0 
1(0:1) O 1(0:1) 2.5 

25(14:11) 1(1:0) 39(21:18) 100 

64.1 2.6 100 


Note. — Ratio of patients in involved field series to those in extended field series shown in parentheses. 


diaphragmatic nodal disease, and three (8%) had involve- 
ment limited to infradiaphragmatic lymph nodes. 

Of the 39 patients, 21 were randomized to involved 
field and 18 to extended field therapy. There are no sub- 
stantial differences in stage or histological classification 
between the two groups. The ratio of males to females 
was 21:18; within the two subgroups the ratios were 13:8 
and 8:10, respectively. The patients in the involved field 
group had a median age of 24 years (range, 14—59 years) 
compared to 31.5 years (range, 18—62 years) for the 
extended field group. 


Survival 


Two deaths occurred, one in each subgroup. The death 
in the involved field series was that of a 25-year-old male 
with mixed cellularity type Hodgkin's disease who had 
large bilateral supraclavicular masses and superior media- 
stinal involvement. A right paraaortic lymph node was 
considered to be abnormal on the lymphangiogram, but 
histological study of this lymph node, removed at staging 
laparotomy and splenectomy, demonstrated no evidence 
of intraabdominal disease. He was therefore classified as 
clinical stage (CS) IIIA, PS IIA. Six months after comple- 
tion of radiotherapy, he developed fever and jaundice, 
with clinical evidence of hepatic and pleural involvement 
with disease. He died 2 months later of progressive 
pulmonary disease that failed to respond to combination 
chemotherapy (COPP). 

The death in the extended field group was that of a 
23-year-old female with nodular sclerosis type Hodgkin's 
disease, PS IIA. Initially she tolerated extended mantle 
radiotherapy well. However, after a 3,600 rad dose she 
developed symptoms of esophagitis with resultant de- 
hydration. She then had a massive pulmonary embolus 
and died in spite of surgical efforts to remove it. This 
event was regarded as a complication of radiotherapy. 

At present the median follow-up period for the entire 
group is 53 months (range, 24—91 months). Table 3 
shows the survival of the group as a whole, with a 94.8% 
survival at 48 months as determined by actuarial analysis 
methods [17, 18]. Table 4 shows the same survival calcu- 
lations for the involved and extended field series separately. 
The median follow-up is 48 months (range, 24—91 months) 


TABLE 3 
Data for Combined Groups 








No. at No. With- No. Conditional Cumulative 

Time Start of drawn Alive Deaths in Survival* Survival’ 
(Mo) Interval in Interval Interval (%) (%) 
Bossi 9 O 1 974 974 
B... — 28 O 1 974 948 
LE. re 37 O O 100 94.8 
i}: oegs E Y O O 100 94.8 
+d- es Fi 2 O 100 94.8 
E ess: 35 6 O 100 94.8 
dU vasa 29 4 O 100 94.8 
eR. osa 25 a O 100 94.8 
NEM 22 4 O 100 94.8 





* Determined by actuarial analysis methods [17, 18]. 


for the involved field group and 60 months (range, 32—68 
months) for the extended field. Since the single death in 
each group occurred in the first year, the almost identical 
1-year survival rates of 95.2% and 94.4% for the two 
groups apply to all later times. The standard deviations 
for these survival statistics are too large to allow a sta- 
tistically significant comparison. 


Recurrence-free Survival 


For the purpose of this analysis, recurrences are 
designated as regional or distant. A regional recurrence 
is defined as the appearance of Hodgkin’s disease in a 
previously uninvolved and untreated lymph node group 
on the same side of the diaphragm as in the initial presen- 
tation. A distant recurrence includes either development 
of Hodgkin's disease in a previously uninvolved and un- 
treated lymph node group on the side of the diaphragm 
opposite to that in the initial presentation (transdiaphrag- 
matic recurrence) or the appearance of the disease in an 
extranodal site (extralymphatic recurrence). Seven patients 
had recurrences following completion of initial radio- 
therapy. Three had only regional recurrences, three had 
only distant recurrences, and one had both. The clinical 
data on these patients are presented in table 5. All regional 
recurrences and one transdiaphragmatic recurrence were 
noted in the involved field group. Extralymphatic recur- 
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TABLE 4 


Survival Data by Therapeutic Regimen 


oons o uau  ————————— 


L I —————————— À 
nI 


No. at Start of Interval No. Withdrawn Alive in Interval No. Deaths in Interval Cumulative Survival’ (%) 
Time (Mo) IF EF IF EF IF EF IF EF 
D hos kde 241 18 O O O 1 100 94.4 
PPE E TE 2i 17 O O 1 O 95.2 94.4 
, i a er 20 17 O O O O 95.2 94.4 
DD ee 20 bé O O O O 95.2 94.4 
B PREE E 20 14 1 1 O O 95.2 94.4 
M eee 19 16 5 1 O O 95.2 94.4 
d o AE 14 15 3 1 O O 95.2 94.4 
o R ee 11 14 1 2 O O 95.2 94.4 
ere 10 12 3 1 O O 95.2 94.4 


Note.—IF involved field; EF = extended field. 
* Determined by actuarial analysis methods [17, 18]. 


TABLE 5 


Clinical Data on Patients with Recurrences 


eS M———————— 
Initial Status Reassessment [19] 


Pathologic Months between 
Age (Yr) Stage before Treatment End of Stage and Type Survival after 


Case No. and Sex Treatment Group Remission Initial Therapy of Recurrence Therapy Recurrence (Mo) 
and Recurrence 


Oe LL ia iir ŘŮĖ—————— 


ERE 35, F IIA, NS IF Complete 6 IIA; regional Involved 60 
(right axillary field 
node) 
2 52250 232 AES 18,M IIB, NS IF Complete 5 IIB; regional COPP 27 
(left axillary 
nodes) and 
local (right 
cervical 
nodes) 
Bolsa idus Z25,F IA, NS IF Complete 10 IA; regional Extended 14 
(mediastinal mantle 
node) + COPP 
- TNR E 20, M IB, MC IF Complete 6 IB; transdia- Total nodal 61 
phragmatic 
(positive 
lymphangio- 
gram) 
B eT ee a 25,M IIA, MC IF Complete 6 IIA; regional, COPP E 
local, extra- 
lymphatic, 
(bilateral axil- 
lary nodes, 
liver, and 
pleura) 
PEARS ER EE 18, M IIA, NS IF Partial 1 IIA; extralym- COPP 50 
phatic (posi- 
tive rib 
biopsy) 
r OE d 54 20, F IB, NS EF Complete 12 IB; extralym- COPP 34 
phatic (posi- 
tive pleural 
biopsy) 
i ——ÀDMMcA nl 


Note. — NS = nodular sclerosis, MC = mixed cellularity; IF — involved field, EF = extended field; COPP = Cytoxan + Oncovin + Procarbazine + Prednisone, 
cyclic treatment ^ 
* Deceased. 
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TABLE 6 


Regional Recurrence-free Survival 


CRM ui. 


No. at Start of Interval 


No. Withdrawn Alive in Interval 


Cumulative Recurrence-free 


No. Recurrences in Interval Survival* (96) 
— — MÀ MUSS IW mnterva X 


Time (Mo) IF EF IF EF IF EF IF EF 

—————————— MP 

OSOZTETTITTI 21 18 O O 2 O 95.2 100 

Se ere 20 17 O O 4 O 90.4 100 
Ia... 19 iv O O O 1 85.7 100 
18.. 18 LP d O O O O 85.7 100 
24.. 18 17 O O O O 85.7 100 
30.. 18 17 3 1 O O 85.7 100 
36.. 15 16 3 1 O O 85.7 100 
42.. 12 15 1 2 O O 85.7 100 
48 11 13 3 1 O O 85.7 100 


Note. —IF = involved field; EF — extended field. 
* Determined by actuarial analysis methods [17. 18]. 
+ One patient in the extended field group died without recurrence. 


TABLE 7 


Distant Recurrence-free Survival 


T — MM ——M———— M eee eee 


Cumulative Recurrence-free 


No. at Start of Interval No. Withdrawn Alive in Interval No. Recurrences in Interval Survival* (96) 

Time (Mo) IF EF IF EF IF EF IF EF 
ll ŘS UUU 
EP A EN 21 18 O O 1 O 95.2 100 
ee ee 20 127 O O 2 O 85.7 100 
E PE 18 $4 O O O 1 85.7 94.1 
re ee 18 16 O O O O 85.7 94.1 
2l ee ee 18 16 O O O O 85.7 94.1 
co) PT 18 16 3 1 O O 85.7 94.1 
dE... iie 15 15 3 1 O O 85.7 94.1 
oC EE EES 12 14 1 2 O O 85.7 94.1 
48 11 12 3 1 O O 85.7 94.1 


Note. —IF = involved field; EF = extended field 
* Determined by actuarial analysis methods [17, 18]. 
T One patient in the extended field group died without recurrence. 


rences were seen in both groups (two in the involved field 
and one in the extended field group). The median time 
between completion of initial radiotherapy and recurrence 
was 6 months (range, 1—12 months). 

When only regional recurrences are considered, the 
recurrence-free survival at 18 months for the involved and 
extended field groups is 85.7% and 100%, respectively 
(table 6). These figures apply to all later time intervals by 
actuarial analysis, since no new recurrences have appeared 
subsequent to 12 months of follow-up. On the other hand, 
when only distant (transdiaphragmatic or extralymphatic) 
recurrences are tabulated, the distant recurrence—free 
survival at 12 months for the two series is 86% and 94%, 
respectively (table 7). Finally, when all types of recurrences 
are considered together, the recurrence-free survival at 
48 months is 71.5% and 94.1%, respectively, by actuarial 
analysis [17, 18]. 


Complications of Radiotherapy 


Two patients (extended field group) had major compli- 
cations due to radiotherapy. Both would have received 
treatment to large areas, including large mediastinal 
masses, even if they had not been assigned to that pro- 
gram. One individual developed severe radiation pneu- 
monitis 1 month after completion of therapy, with gradual 
clearing of symptoms and radiographic abnormalities over 
several months. However, 17 months after completion of 
the initial course of radiotherapy he developed pericarditis 
with a hemodynamically significant constrictive com- 
ponent, presumably radiation induced. With medical man- 
agement, his cardiac symptoms have stabilized at a 
moderate degree of severity. He remains free of evidence 
of disease 42 months after completion of radiotherapy. 
The other patient experienced severe esophagitis resulting 
in dehydration; she died of pulmonary embolism. 
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There were no other radiotherapy complications of 
major or moderate severity after the initial course of 
treatment. 


Discussion 


Our group of patients is uniform with regard to both 
extent of intial evaluation and design of radiotherapy ports. 
Whereas 91% of our original group and 100% of the 39 
patients in this report were staged with diagnostic laparot- 
omy and splenectomy, only 35% of the national group was 
so staged [2]. Only 53% of those extended field patients 
with supradiaphragmatic disease in the national study 
series were treated with the redefined, more extensive 
extended field port, whereas all such patients assigned to 
our extended field group were treated with the extended 
mantle field. 

Of the four patients in our original group who did not 
undergo staging laparotomy and were therefore excluded 
from this report, all were randomized to the extended 
field group. Three are alive and free of evidence of disease 
after an average follow-up of 83 months. The fourth was 
an elderly woman with mixed cell type Hodgkin's disease, 
CS IIA, who refused laparotomy. Sixteen months after 
termination of an incomplete course of radiotherapy, 
percutaneous biopsy showed that she had liver involve- 
ment with Hodgkin's disease. She died 3 months later 
from pneumonia that was apparently a complication of 
multiple-drug chemotherapy (COPP). If these four patients 
are added to our group with pathologic staging, the sur- 
vival of the entire series at 24 months and at all later times, 
as determined by actuarial analysis, decreases from 94.8% 
to 93%. The survival for the involved field patients remains 
the same, since all four patients were in the extended field 
group. The survival for the extended field series changes 
from 94.4% to 90.4% because of the additional death of 
an incompletely treated patient. 

Our results show no difference in overall survival rates 
between the involved and extended field series. This was 
also the result for the larger national study group. Kaplan 
[20] has reported similar survival data for stage | and Il 
cases assigned to either local or extended field treatment. 
In the national series the involved field group showed a 
greater number of regional recurrences than the extended 
field group. The number of distant recurrences was not 
significantly different for the two groups in the national 
study. In our series, on/y the patients in the involved field 
group were found to have regional recurrences. No sig- 
nificant distribution pattern of distant recurrences was 
seen (two extralymphatic, one transdiaphragmatic). 

The incidence of all types of recurrences, as well as of 
distant recurrences only, is lower in our series than in the 
national series for both groups. In the national study [2], 
the recurrence-free survival at 24 months when all types 
of recurrences are included was 59% and 75% for involved 
and extended field groups, respectively, whereas our com- 
parable percentages were 71.5% and 94%. In the national 
series [2], the recurrence-free survival of patients having 
only distant recurrences at 24 months was 70% and 76% 


for the involved and extended field groups, respectively; 
comparable figures in our group were 8676 and 94%. 
These differences are probably due to more exacting diag- 
nostic evaluation which eliminated those patients in whom 
the full extent of disease might not have been discovered 
without laparotomy. 

The importance of pathological staging is emphasized 
by observations on 65 patients collected from the litera- 
ture whose prelaparotomy diagnosis of CS | or Il, based 
on a diagnostic protocol including lymphanigiogram, was 
considered unequivocal [4]. Staging laparotomy confirmed 
the absence of abdominal Hodgkin's disease in 65% of 
these individuals. The remaining 3596 (23 patients) were 
proven to have abdominal involvement which was uni- 
formly limited to the spleen or to the splenic, celiac, or 
paraaortic lymph nodes. In our series, such patients 
would not be entered as stage | or II and therefore would 
not contribute to a misinterpretation of recurrence after 
initial therapy. 

A subgroup of the national study that is of special 
interest in this regard consists of those patients who did 
not have staging laparotomy but for whom the extended 
mantle port was used. According to the present results 
of the national study, there is a better 3 year survival rate 
for the extended field than for the involved field series 
(86% compared to 73%) [2]. Although this figure is not 
yet statistically valid due to short follow-up, the difference 
is consistent with an advantage when the paraaortic and 
splenic fields are included in the extended field series of 
patients clinically staged. The extended mantle port would 
result in adequate treatment for the approximately one- 
third of CS | or II individuals in whom staging laparotomy 
would probably have discovered splenic or paraaortic 
involvement. 

Use of staging laparotomy should result in another 
important change in the staging of patients with Hodgkin's 
disease, namely, a change to PS | or Il for false-positive 
CS III individuals. Laparotomy confirmed CS Ill in 53 of 
83 patients (64%) in a collected series with Hodgkin's 
disease [4]. However, 23 (28%) were found to be PS | 
or Il. In our study, six of 39 patients (15%) were originally 
classified as CS Ill on the basis of a positive lymphangio- 
gram but were reclassified to PS | or Il after staging 
laparotomy. Only one of these individuals has done poorly, 
namely, the patient in the involved field series who died. 
His course was very unusual. The clinical evaluation as 
well as the examination of the spleen, abdominal lymph 
nodes, and multiple hepatic biopsies obtained at the time 
of laparotomy were negative. However, 6 months after 
completion of radiotherapy he had massive hepatic in- 
volvement. Instances of hepatic involvement without prior 
or concomitant splenic disease have been reported [21] 
but are rare. 

The other five patients in our study who were originally 
CS Ill have apparently had no special problems. All are 
alive and free of disease after a mean follow-up period of 
42 months. It was therefore unnecessary for these indi- 
viduals to receive the much larger total nodal regimen to 
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which they would have been assigned on the basis of 
clinical stage. 

The one postoperative death after staging laparotomy 
deserves comment. Since 1968, 162 laparotomies have 
been performed at the University of Chicago for the 
staging of Hodgkin's disease. The only postoperative death 
is the case reported here, which ylelds an operative 
mortality rate of 0.6%. Complications of laparotomy and 
splenectomy are therefore not a major problem when 
patients are medically suitable and the procedure is per- 
formed by a surgical team experienced in the technique. 

The two cases with major side effects from radiotherapy 
yield an overall major complication rate of 5%. Both of 
these patients were treated over large fields for sizable 
mediastinal masses that included considerable portions 
of the lungs; thus they would be especially prone to 
toxicity. In both patients, the major complications occurred 
using the extended mantle port, although large mediastinal 
ports would have been included in an involved field pro- 
gram as well. We recently reported on our experience 
using the extended mantle field in 95 patients with 
Hodgkin's and non-Hodgkin's lymphoma [12]. The only 
radiotherapy-related death in that series was the case 
reported in this study. Five patients had radiation pneu- 
monitis. Generally, however, it was possible to administer 
the extended mantle field with acceptable side effects. 

We conclude that full pathologic staging, including 
diagnostic laparotomy and splenectomy, is of definite value 
in determining appropriate radiotherapy fields for patients 
with localized Hodgkin's disease. The operative mortality 
of staging laparotomy and the complications of extended 
field radiation therapy are within acceptable limits when 
these procedures are performed skillfully. There is no 
difference in overall survival between involved and ex- 
tended field patients when they are adequately staged. 
Four regional recurrences were observed in involved field 
group and none in the extended field series. Because of 
splicing problems with retreatment ports for local exten- 
sions in the involved field series and because of our ability 
to administer the extended mantle radiotherapy program 
with acceptable complications, we now routinely use an 
extended radiotherapy field (generally extended mantle), 
but not total nodal radiotherapy, for our patients with PS | 
or Il Hodgkin's disease. More definitive statements on the 
relative values of the involved and extended field regimens 
must await further reports on both the national study 
series and our smaller but uniformly staged and treated 
group. 
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The Role of Radiotherapy in the Definitive Management of 
Rectal Carcinoma 


S. RAFLA,! S. TURNER? ? F. MELEKA,! AND N. GHOSSEIN2 


The role of radiotherapy in the management of rectal 
and rectosigmoid cancer is still far from clear. Our experi- 
ence with 98 patients is presented: eight patients were 
treated with radical radiotherapy, 13 received postopera- 
tive radiation, and 67 were treated for palliative purposes 
only (bleeding, pain, mass, and fistulation). Satisfactory 
results were demonstrated in all three categories, and 
sterilization of disease by radiation was histologically 
proven in three cases. The necessity of high-dose radiation 
for the achievement of optimum results is demonstrated, 
and the techniques and problems are described. 


Introduction 


In 1948 Paterson [1] wrote that "adenocarcinoma of the 
rectum is essentially radioresistant." When the statement 
was repeated in the 1963 edition of his book despite the 
advent of megavoltage radiation, this viewpoint became 
commonly accepted. 

Many recent studies [2—8] suggest that the issue is still 
very much open to question. This paper describes our 
experience using radiation therapy in the treatment of 
rectal carcinoma. 
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Subjects and Methods 


Of the 98 patients in this series, 49 were male and 49 female. 
The age distribution is shown in figure 1. Sixty patients had 
rectal carcinoma, 19 rectosigmoid, and 18 sigmoid (table 1). 

The site of origin is significant, since a rectal lesion can be 
more accurately diagnosed, a radioactive implant is more feas- 
ible, and complications of treatment, particularly those related 
to bowel, are more limited. On the other hand, lesions located 
at higher sites of origin can be excised with less extensive sur- 
gery (e.g., anterior resection for sigmoid compared to abdomino- 
perineal for rectum). The prognosis associated with lesions at 
higher sites is also much better, both short term (e.g., post- 
operative complications) [9] and longterm survival. (The overall 
9 year survival rate of all stages of sigmoid cancer is 60% 
compared to 45% for cancer of the rectum) [10]. 

Eight patients received a radical dose of radiation with an 
intent of cure (table 2). A further 13 patients received a planned 
postoperative course of radiotherapy. However, for 67 patients 
the treatment was intended only as palliative because of the 
extent of disease at presentation. The two patients who received 
preoperative radiotherapy are excluded from this discussion. 


TABLE 1 
Sites of Origin 


T—————————— —————————— 
Primary Recurrent 


Location Tumor Tumor 





Bactufi. a ee at 30 30 60 
Rectosigmoid............... 9 10 19 
TINO ios it 5k rhe ers 9 9 18 
Undetermined.............. O 1 1 

|i.) A E E Me 48 50 98 


TABLE 2 
Type of Treatment 


=o 
ee ——— 


Primary Recurrent 

Type Tumor Tumor Total 
E Q€ — 
Curative (radical dose)........ 4 4 8 
Preoperative......... 2 O 2 
Postoperative............... 13 O 13 
i a eee 23 44 87 
Unknown.................. 2 O 2 
Did not receive radiotherapy... 4 2 6 

POI o oa bp eee bee eo Zhe 48 50 98 
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Fig. 2.—Clinical course of patients treated with radical radiotherapy. 


Results and Discussion 


Radical Radiotherapy 


The clinical course of the eight patients treated with 
radical radiotherapy is shown in figure 2. The lesions 
were low rectal in five patients, rectoanal in two, and 
rectosigmoid in one. Subsequent surgery for suspected 
residual disease was performed in four cases (three pri- 
mary and one recurrent). No disease was demonstrated 
in three cases, and a minimum residuum was demonstrated 
in the fourth. The latter was a 52-year-old woman who 
presented with bilateral ischiorectal abscesses accom- 
panied by extensive fistulous formations all involved with 
adenocarcinoma of rectal origin. After a dose of 6,500 
rad to the rectum, ischiorectal fossae, and perineum, an 
abdominoperineal resection was performed. This patient 
has been free of disease for 41 months. Two of the other 
three cases underwent a combination of external irradia- 
tion and radioactive implant; subsequent abdominoperineal 
resections demonstrated no residual tumor. 

Of the four patients who presented with a recurrent 
tumor, one underwent subsequent exploration for a sus- 
pected recurrence 16 months after completion of a com- 
bined course of external irradiation and gold grain inser- 
tion. A perforated intestinal segment (fig. 3) was excised, 
and histologic examination showed only extensive radia- 
tion damage. This patient has been free from disease for 
33 months. Two other patients continue to be free from 
disease 9 and 36 months after treatment. The fourth 
patient died with disease 6 months after treatment. 

Technique. The volume to be treated should include the 
posterior compartment of the pelvis extending superiorly 
to the level of L5 and inferiorly to include the perineum, 
which is often the site of local recurrence. To achieve this 
without heavily irradiating the contents of the anterior 
compartment (bladder and bowel loops), special position- 
ing and elaborate field arrangements are required (fig. 4). 
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Fig. 3. — Intestinal segment showing perforation (probe) and surround- 
ing inflammation. No tumor present. 


Supplementary intersitial or intracavitary irradiation is 
often necessary to deliver the recommended high dose to 
a limited volume. Radium can be used only for low lesions, 
while radioactive gold grains can be employed in deeper 
lesions using a long needle. 


Postoperative Radiotherapy 


Thirteen patients (six females and seven males) were 
treated with a planned postoperative course of radio- 
therapy for Duke C carcinoma. Eight had rectal lesions, 
four sigmoid, and one rectosigmoid. All patients except 
one (E. E., dead without disease after 2 months) continue 
to be free from disease after follow-up periods ranging 
from 3 to 32 months. A more detailed analysis of this 
group is in preparation. One important observation is that 
postoperative radiotherapy did not lead to complications 
or jeopardize the integrity of the wound. 

Technique. The technique of postoperative radiation is 
simple, utilizing two opposing fields to include the pelvis 
as well as the common iliac and paraaortic nodes to the 
level of the second lumbar vertebra. A dose of 4,500 rad 
is delivered to the midpoint in about 4% weeks. The 
treatment is usually begun as soon as wound healing is 
satisfactory. 


Palliative Radiotherapy 


For 67 patients, treatment was aimed at symptomatic 
relief only. The most common distressing symptoms were 
bleeding, pain, ulceration, and a mass or its effects (table 
3). They occurred on 111 occasions. 

Bleeding. This is the most alarming symptom, particu- 
larly in elderly patients. After radiotherapy, bleeding dis- 
appeared completely in 23 cases (85%) and partially in 
the remaining four (table 4). The tumor dose which 
appears necessary to achieve a complete styptic effect is 
4.000 rad in about 4 weeks. While a smaller dose (around 
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TABLE 3 


Indications for Palliative Radiotherapy 














Primary Recurrent 

Indication Tumor’ Tumor Total 
IX 6 icc k ecg eects eee LI 15 Te 27 
ae ee ee TT OPE. 6 af 33 
J o bere ee ae au 13 27 40 
WOE = 4 RRETTSTCCOTUT TT T 3 8 11 

* Too advanced for surgical excision. 

TABLE 4 


Effect of Radiotherapy on Bleeding 


Primary Recurrent 
Cessation of Bleeding Tumor Tumor Total 
Complete... exem m 12 11 23 
PACE S Lu rank LEZEASOXA AS 3 1 4 
ee i ee eee O O O 
r aive qoare dopo E E 15 12 27 
TABLE 5 


Effect of Radiotherapy on Pain 


Primary Recurrent 
Relief of Pain Tumor Tumor Total 
COMPO airnet ROS X 2 6 8 
4 10 AEE 4 20 24 
No change. siio a O 1 1 
TO O E 443 6 27 33 


3,000 rad) may arrest bleeding, recurrence is too frequent 
and early to consider such a dose adequate. 

Pain. Severe pain occurred in 33 patients; the etiology 
was difficult to pinpoint. It may have been neural in origin 
(presacral nerves and branches of the lumbsacral plexus) 
or due to involvement of the bladder base or prostate. 
Perineal pain was commonly associated with a mass or 
thickening denoting malignant soft tissue involvement. 
Only one-quarter of the patients (eight of 33) showed 
complete relief after radiotherapy (table 5). The others 
had only partial relief or suffered a recurrence after initial 
improvement. 

It must be remembered that assessment of response of 
pain to radiotherapy is mostly subjective, especially since 
it is rarely accompanied by neurological signs such as 
motor or sensory deficits. This may explain the diversity 
of reported results which range from 40% to 85% 
[5, 11, 1421. 

The dose response pattern of the 33 cases is shown in 
figure 5. Of the 20 patients who received doses over 
5,000 rad, six had complete relief of pain (3096); of the 


TABLE 6 
Effect of Radiotherapy on Mass 


Primary Recurrent 
Disappearance of Mass Tumor Tumor Total 
COO: iius xa c e es 1 3 4 
A si BEYERTTTULTCCCCT TT 10 22 32 
No ChalB uses coc anre 2 2 4 
po. 6436S eR TERE ORS 13 27 40 
TABLE 7 


Effect of Radiotherapy on Ulceration 


Primary Recurrent 
Healing of Ulceration Tumor Tumor Total 
CRO al ck wk ee Rive eek 1 9 6 
Partis. uror reta 2 3 5 
No CHANGE: E EET O O O 
Total eosa naian is 3 8 11 
NO RESPONSE 
e 
PARTIAL RESPONSE 
e ? e 40 © (i 
e 9° e e 9 * E3 
^e e © 
e 
COMPLETE RESPONSE 
- a e e © 
& ^ e 
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DOSE 
Fig. 5. — Dose-response pattern in patients with primary (triangles) and 
recurrent (circles) tumors treated with radiotherapy for pain. 


nine who received over 6,000 rad, five had complete 
relief (55%); and of the 12 who received less than 5,000 
rad, only two (16%) had complete relief. These findings 
suggest that doses higher than 5,000 rad (probably 
6,000 rad) may be necessary for pain control. Delivery 
of such high doses by two opposing fields is risky and may 
lead to undue damage of normal tissue. Consequently, 
use of a complex multifield plan may be necessary (fig. 4). 

Mass. Use of radiotherapy for palliative treatment of a 
substantial mass of colorectal adenocarcinoma is rather 
controversial. It is undertaken to relieve pressure symp- 
toms (e.g., hydronephrosis), stop discharge, or reduce 
the bulk of disease (to enable subsequent surgery or more 
effective chemotherapy). However, the problems posed 
by poor tolerance to the necessary high doses must be 
considered very carefully. Of 40 cases studied, only four 
showed full response with complete disappearance of the 
mass (table 6). In each case the tumor dose amounted to 
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at least 6,500 rad in about 7 weeks. In one case complete 
disappearance of a secondary hydronephrosis occurred. 
When the dose was limited to 3,000—4,000 rad (in about 
4 weeks) because of poor tolerance, the response was 
almost completely lacking. This occurred in four cases. 

Ulceration and fistulae. These complications more fre- 
quently occur in association with recurrent disease, es- 
pecially in the perineum which was affected in eight of 
11 patients. The response of ulceration to radiotherapy 
is generally satisfactory, with complete healing in over 
half of the cases treated (table 7). Factors that con- 
tributed to this good response included the rather limited 
size of ulceration (enabling a small volume high-dose 
irradiation) and accessibility. When healing was not com- 
plete, deep ulceration and fistulation usually granulated, 
leaving only a superficial track. 


Conclusions 


This study, together with other recent reports, indicates 
that rectal adenocarcinomas are not radioresistent using 
modern techniques. Postoperative adjuvant radiotherapy 
appears to contribute to local contro! of disease. Radical 
radiotherapy alone may successfully control local disease 
in selected cases. High dose palliation appears to con- 
tribute significantly to symptomatic relief. 
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Case Reports 


Successful Transcatheter Embolic Control of Massive Hematobilia 
Secondary to Liver Biopsy 


JOSEPH F. WALTER,’ BRIAN T. PAASO,? AND WALTER B. CANNON? 


A 43-year-old female alcoholic had massive hematobilia 
secondary to arterial trauma of a liver biopsy. The arterial 
bleeding site was successfully embolized through an angio- 
graphic catheter with Gelfoam sponge. No liver ischemia 
occurred and the patient has remained well. 


Introduction 


The incidence of complications of percutaneous liver 
biopsy is not precisely known but is considered small 
[1—5]. Significant complications include intra- or extra- 
hepatic hemorrhage [6—10], bile peritonitis [11], pneumo- 
thorax [12], and damage to adjacent viscera [13]. A case 
of a biopsy-associated hepatic injury causing massive 
hematobilia is reported, and its successful control by 
angiographic embolization is described. 


Case Report 


A 43-year-old female with a history of alcoholism had a liver 
biopsy because of hepatomegaly and elevated liver chemistries. 
The procedure was uneventful with one pass of a Klatskin needle, 
and the patient was discharged the following day. The biopsy 
histology was consistent with alcoholic hepatitis without cirrhosis. 

The first episode of bloody emesis occurred 1 week later and 
subsided spontaneously. A week after that the patient was 
hospitalized with recurrent upper gastrointestinal bleeding. At 
endoscopy there was mild esophagitis, no varices or ulcers, and 
clear bile efflux from the papilla. 

During a subsequent episode of bleeding and hypotension, a 
hepatic arteriogram demonstrated a hepatic artery—portal vein 
fistula with an associated pseudoaneurysm and intrahepatic 
hematoma (fig. 1). No other source of arterial bleeding was 
seen and no varices were demonstrated. By this time the patient 
had received 16 units of blood. 

Embolic control of the arterial hemorrhage was attempted. 
The catheter was passed into the right hepatic artery approxi- 
mately 3 cm distal to the cystic artery and a small aliquot of 
Gelfoam sponge (Upjohn, Kalamazoo, Mich.) was injected. A 
repeat arteriogram demonstrated subtotal occlusion of the 
fistula; therefore, a second smaller embolus was injected. A 
repeat arteriogram after ’2 hr showed complete occlusion of 
the right hepatic artery and concomitant dilatation of left hepatic 
branches, thought to be due to immediate arterial collateraliza- 
tion from the left to the right lobe (fig. 2). 

Hemorrhage stopped immediately but surgery was undertaken 
to evacuate the hematoma. No evidence of hepatic ischemia was 
found; there was a large intrahepatic hematoma which had 
leaked subcapsularly and intraperitoneally. The postoperative 
course was uneventful. A repeat arteriogram 9 days after 
surgery demonstrated persistent occlusion of the right hepatic 
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artery and the fistula. The distal right hepatic artery was well 
filled through a maze of intrahepatic collaterals (fig. 3). The 
patient has remained well during 10 months of clinical follow-up. 


Discussion 


The angiographic features of biopsy-induced lesions of 
solid viscera are well known [8, 14, 15]. Our case is quite 
typical, with a hepatic artery pseudoaneurysm, arterio- 
venous communication, and an intrahepatic hematoma 
which had decompressed into the biliary tract causing 
massive hematobilia. 

The precise morbidity and mortality associated with 
percutaneous liver biopsy is unknown [5]. Mortality rates 
have varied from one in 1,000 to less than one in 5,000 
biopsies [5]. Clinically significant morbidity is less than 
1% [5]. However, in a prospective study Raines et al. 
[16] reported liver scan defects, presumably representing 
intrahepatic hematomas, in 796 of patients. 

Angiographic assessment of postbiopsy hemorrhage 
is obviously quite useful, especially before surgical ex- 
ploration. Considerable experience has now been eccumu- 
lated with embolic control of arterial hemorrhage in the 
gastrointestinal tract [17—19] and kidney [20]. Prior ex- 
perience in these areas encouraged us to use the technique 
in the liver. Surgical measures to control these complica- 
tions are usually drastic [21—24], especially since the 
patients often have diffuse underlying liver disease and 
hepatomegaly. Multiple operations are often necessary 
and patient mortality is high [22, 23]. Hepatic lobar resec- 
tion, blind intrahepatic suturing, or ligation of the extra- 
hepatic artery can be avoided with skillful embolization. 

This case demonstrates that extensive collateral arterial 
supply develops in a short time. The development of intra- 
and extrahepatic arterial collateral sources has been well 
documented [25, 26]. In patients with portal hypertension 
or an occluded portal vein, complete hepatic artery ligation 
may cause significant ischemia. With our technique the 
hepatic artery close to the bleeding site is occluded, allow- 
ing rapid arterial collateral formation both from inside the 
affected lobe and from the opposite lobe. This collateral 
arterial blood flow could be invaluable in preventing 
ischemia of the right liver lobe if our patient should 
develop portal hypertension and compromise of portal 
venous blood flow. 

The possibility of delay in appearance of hemorrhage 
after a seemingly uncomplicated biopsy should be empha- 
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Fig. 1.—A, Selective common hepatic arteriogram showing arteriovenous communication deep within right lobe (arrows). B, Capillary phase showing 
small psuedoaneurysm (arrow) and associated large intrahepatic hematoma (curved arrows). 


sized. Our patient was completely asymptomatic for an 
entire week after biopsy. Similarly, in the case reported 
by Attiyeh et al. [10], bleeding was delayed until 6 and 30 
days after operative wedge and needle biopsies. 
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Fig. 2.— Arteriogram ' hr after second embolic aliquot showing com- 
plete occulsion at midright hepatic artery (arrow). Fistula does not fill. 
Note dramatic increase in size of the left hepatic arteries (see fig. 1A). 
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Fig. 3. — Common hepatic arteriogram 9 days after embolization show- 
ing permanent occlusion of right hepatic artery (curved arrow) and 
reconstitution of distal hepatic artery (arrows) by maze of tortuous 
intrahepatic collaterals. 
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Treatment of Symptomatic Hepatic Cyst by Percutaneous 
Instillation of Pantopaque 


HARVEY M. GOLDSTEIN,! DENNIS R. CARLYLE,! AND ROBERT S. NELSON? 


A large, symptomatic, simple hepatic cyst was managed 
by the percutaneous instillation of Pantopaque. The 
method was based on reports of similar percutaneous 
treatment of renal cysts. In 6 months the patient was 
asymptomatic and radiographs demonstrated evidence of 
a fibrous reaction within the cyst. The patient remains 
asymptomatic 16 months after puncture. These results 
suggest that percutaneous instillation of sclerosing agents 
may provide an alternative to operative procedures. 


Prior to the availability of improved radiologic and imaging 
techniques such as subselective arteriography and gray 
scale ultrasound, hepatic cysts were rarely diagnosed 
preoperatively [1, 2]. Consequently, when found at lapa- 
rotomy, symptomatic cysts were treated surgically [2]. 
Now that liver cysts can be diagnosed more readily, 
alternative nonoperative treatments are possible in selected 
cases. Based on reports of successful management of 
renal cysts by the percutaneous instillation of Pantopaque 
[3, 4], we have similarly treated a nonparasitic hepatic cyst. 


Case Report 


A 57-year-old man was examined for increasing epigastric 
and right upper quadrant pain associated with weight loss, 
weakness, and fatigue. Because of an abnormal liver scan, 
presumed to represent metastatic disease, the patient was 
referred to our institution for further evaluation. Except for 
hepatomegaly, the physical examination was normal. Alkaline 
phosphatase and lactic dehydrogenase (LDH) levels were mildly 
elevated, but other liver function tests were normal. 

Barium studies of the upper gastrointestinal tract, small bowel, 
and colon were normal. No renal cysts or other abnormalities 
were detected by intravenous urography. A 92™Tc sulfur colloid 
liver scan revealed a large area of decreased uptake in the right 
lobe (fig. 1A). On liver biopsy, fluid was aspirated with recovery 
of only a small fragment of tissue; the tissue histologically 
showed evidence of cirrhosis. Hepatic arteriography demon- 
strated that the defect seen on the radionuclide scan was 
avascular with smooth displacement of hepatic arteries and a 
sharply circumscribed margin in the parenchymal phase, con- 
sistent with a cyst (fig. 18). Bilateral selective renal arteriography 
was normal. Ultrasonography confirmed that the liver mass was 
cystic (fig. 1C). 

Percutaneous puncture of the cyst was performed with an 
18 gauge catheter-sheathed needle, and 200 ml of dark brown 
fluid was removed. Renografin 60 and carbon dioxide were then 
instilled into the cyst cavity. Multiple horizontal beam radio- 
graphs showed that the cyst lining was entirely smooth (figs. 
2A and 2B). Based on this appearance, the lesion was considered 
a simple benign hepatic cyst. In an attempt to sclerose the cyst, 
9 ml of Pantopaque was injected into it without complication 
(fig. 2C). Subsequent analysis of the cyst fluid revealed the 
presence of occult blood and a cholesterol of 115 mg/100 ml, 
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bilirubin 2.5 mg/100 ml, and LDH 715 mU/100 ml. Culture and 
cytology of the cyst fluid were negative. 

The patient was asymptomatic 6 months later. Plain radio- 
graphs demonstrated evidence of a fibrous reaction within the 
cyst (fig. 34), and the cyst was no longer apparent on ultra- 
sonography. Sixteen months after puncture the patient is still 
asymptomatic, and radiographs remain unchanged. Repeat liver 
scan no longer demonstrates the cystic defect (fig. 3B), although 
the alkaline phosphatase level remains slightly elevated. 


Discussion 


Solitary nonparasitic hepatic cysts are unusual lesions 
which most often are asymptomatic [1, 2, 5, 6]. In one 
series of 88,000 laparotomies, 82 solitary liver cysts were 
found; only one-sixth where thought to have caused 
symptoms [6]. When present, clinical manifestations in- 
clude dull abdominal pain, an abdominal pressure sensa- 
tion, or the presence of a palpable upper abdominal mass. 
Pain may be severe if complicating cyst torsion, cyst 
rupture, or acute intracystic hemorrhage occurs. Liver 
function tests are usually normal unless there is associated, 
unrelated liver disease. 

Radiologic studies are crucial to accurate diagnosis. If 
the cyst is large enough, abdominal radiographs, barium 
studies, and/or intravenous urography may demonstrate 
an upper abdominal mass. Liver scintiscans show a non- 
specific area of decreased uptake. Ultrasonography will 
confirm that the hepatic mass is cystic, and hepatic angio- 
graphy will show that the mass is avascular, often with a 
hypervascular rim. As with renal cysts, percutaneous 
puncture and the instillation of aqueous contrast material 
permit accurate diagnosis of nonparasitic hepatic cysts. 
Hepatic abscesses may be excluded on the basis of micro- 
biologic analysis of the cyst fluid. Cystic neoplasms [7, 8] 
can be excluded if the cyst lining is smooth and the fluid 
cytology is negative. 

If hydatid disease is a clinical consideration, percuta- 
neous puncture should not be performed prior to further 
evaluation because of the risk of peritoneal dissemination 
or anaphylaxis. In North America, hydatid disease occurs 
in Alaska, Mexico, southwestern Canada, and the north- 
western and midsouthern United States. Eosinophilia and/ 
or calcification in the cyst wall suggests hydatid disease. 
The Casoni skin test may be of further assistance, but 
presently the most specific and sensitive tests are serologic 
[9]. These immunologic studies should be obtained prior 
to cyst puncture if Echinococcus disease is a considera- 
tion. They were not obtained in our patient because he 
had never been to a geographic area in which hydatid 
disease occurs. 
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Surgical treatment is recommended for symptomatic 
simple hepatic cysts [2]. The most satisfactory procedure 
is complete removal of the cyst, either by enucleation or 
by partial hepatic resection. Hepatic cysts have also been 
managed by draining externally to the skin or internally 
into either the peritoneal cavity or the gastrointestinal 
tract. Treatment by the percutaneous instillation of scleros- 
ing agents may provide an alternative to these operative 
procedures. 

The percutaneous instillation of Pantopaque into renal 
cysts, as first described by Vestby [4], is a simple effective 
treatment. Raskin et al. [3] showed that Pantopaque 
causes a decrease in the size of renal cysts, since aspiration 
of the cyst fluid without instillation of Pantopaque usually 
resulted in no lasting reduction in the size of the cyst. 

Vestby [4] speculated that the free fatty acid component 
of the Pantopaque causes a chronic inflammatory reaction 


—— 


Fig. 1.—A, Initial ??mTc liver scan showing large area of 
decreased uptake in right lobe. B, Parenchymal phase of 
hepatic arteriogram demonstrating large hypovascular mass 
Prominent hypervascular rim demarcates cyst border (arrows). 
C, Transverse bistable ultrasonogram demonstrating echo-free 
hepatic cyst (C). 





in the renal cyst wall which is responsible for the sclerosis. 
To our knowledge, no complications of the percutaneous 
instillation of Pantopaque have been reported. In light of 
the dramatic response in our patient, it seems appropriate 
that management of symptomatic hepatic cysts by the 
percutaneous instillation of Pantopaque should be con- 
sidered in additional patients. 
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Fig. 2.—Frontal (A) and lateral (B) radiographs immediately after 
instillation of Renografin and carbon dioxide depict smooth-walled cyst. 
C, Film 1 day after puncture showing Renografin and carbon dioxide 
almost completely resorbed; Pantopaque globules still opacify cyst cavity. 
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Fig. 3.—A, Film 6 months after puncture; cyst no longer apparent. Pantopaque 

retained same configuration in both supine and upright positions, indicating 

Fi fibrous reaction. B, Liver scan 16 months after puncture no longer showing cyst 

' Note vague defect in porta hepatis, probably due in part to absorption of photons 
by Pantopaque 





The Limbus Vertebra: 
An Anterior Disc Herniation Demonstrated by Discography 


BERNARD GHELMAN! AND ROBERT H. FREIBERGER! 


Limbus vertebra results from an intrabody herniation of 
disc material. It can be mistaken for a fracture, infection, 
or tumor, resulting in unnecessary invasive diagnostic 
procedures. A case is presented in which the lesion was 
diagnosed by discography. Most radiologists are unfamiliar 
with discograms, yet they are useful because they opacify 
the anteriorly herniated portion of the nucleus pulposus. 


The anterior intraosseous herniation of the nucleus pul- 
posus producing a limbus vertebra was first described by 
Schmorl [1] in 1927 and later in detail by Niedner [2]. 
Despite the long interval since its first description, the 
abnormality is often misdiagnosed as a fracture, infection, 
or tumor, and unnecessary surgical investigative pro- 
cedures may be undertaken for diagnosis. It is possible 
to prove the nature of this lesion by discography which 
opacifies the anteriorly herniated portion of the nucleus 
pulposus. 


Case Report 


A 28-year-old woman was hospitalized because of low back 
pain and increasing bilateral leg weakness. The admitting diag- 
nosis was herniation of the L4—L5 disc with root compression. 
Pelvic traction was instituted for 3 to 4 weeks with improvement 
of back pain but without relief of the pain radiating to the left 
lower extremity. 

Review of radiographs revealed mild levoscoliosis of the mid- 
lumbar spine. The disc spaces between L2—L3 and L4—L5 were 
minimally narrowed and the third lumbar vertebra had a limbus 
vertebra deformity (fig. 1A). Her x-rays had been interpreted 
previously as showing “severe arthritic changes” and “collapse 
of the third lumbar vertebra.” 

A lumbar myelogram performed with a water soluble contrast 
agent demonstrated posterior bulging of the L4—L5 disc but 
gave no convincing evidence of root compression. Because of 
these equivocal findings, the patient was further evaluated by 
lumbar discography. Discograms were performed using a pos- 





Fig. 1.—A, Limbus vertebra at L3 level. B, Discogram of L2-L3 disc showing opacification of nucleus pulposus with evidence of opacified nucleus 
pulposus herniated between fragments of limbus vertebra. Discogram at L4-L5 is normal. 
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Fig. 2. Discogram showing intrabody herniation of nucleus pulposus 
producing a Schmorl's nodule. (Courtesy Michael Deck; reproduced by 
permission from Bone Disease Syllabus, series 2, American College 
of Radiology) 


terior midline approach. Using biplane fluoroscopy, 25-gauge 
needles were placed in the center of the L2—L3, L3—L4, and 
L4—L5 discs. The injection of a small amount of contrast agent 
(Renografin 60) into the center of the L2—L3 disc resulted in 
immediate opacification of the gap between the separated mar- 
ginal fragment and the body of L3 (fig. 18), proving the existence 
of an anterior herniation of the nucleus pulposus. Minimal non- 
radicular pain in the upper abdomen was apparently caused by 
anterior extravasation of the contrast agent. 

The L3—L4 disc was normal. Injection of a minimal amount 
of opaque agent in the L4—L5 disc resulted in posterior extrava- 
sation and severe radicular pain. The radicular pain confirmed 
the posterior herniation of the L4—L5 disc. The patient had an 
excision of the L4—L5 disc resulting in relief of symptoms. 
She recovered uneventfully. 


Discussion 


A limbus vertebra or, in the child, a defect in the anterior 
margin of the vertebral body is a common radiologic 
finding. The anterosuperior corner of a single vertebral 
body in the midlumbar spine is most frequently affected. 
The inferior and posterior margin and other regions are 
less frequently affected. Most investigators accept 
Schmorl’s opinion [1] that the limbus vertebra results 
from an intrabody herniation of disc material. Schmorl's 
nodule is a more central herniation into the vertebral end 
plate (fig. 2), while the limbus vertebra is caused by a 
marginal herniation. The anterior herniation of the nucleus 
pulposus may cause a separation of a triangular smooth 
bone fragment which apparently represents the ring apo- 
physis. This apophysis then remains separate from the 
body. 

It has been suggested that the anterosuperior margin 
of the vertebral body is more frequently affected because 
of the difference in size of the adjacent vertebral bodies, 
the upper one being smaller. As a result, during flexion, 
the anterior portion of the disc would be forced into the 
superior end plate of the large inferior vertebra [3]. 
Diagnosis of the limbus vertebra may be less difficult in 
adults since a well formed triangular fragment is present; 
in children or adolescents, only an irregular destructive- 
appearing process is present on the vertebral margin. 
Even when the radiologist is knowledgeable of this con- 
dition, it may be difficult to persuade the referring phy- 
sician that no further investigative procedures such as 
open or trochar biopsies are necessary. 

A discogram furnishes proof of the anterior disc hernia- 
tion with less trauma and expense than a vertebral biopsy. 
However, such proof should not be necessary in most 
cases [4]. 
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Patellar Giant Cell Tumor 
JOHN S. WILSON,! HARRY K. GENANT,! ANNA CARLSSON,” AND WILLIAM R. MURRAY? 


Primary patellar neoplasms are distinctly unusual. A 
rare case of patellar giant cell tumor which caused clinical, 
radiographic, and histologic confusion is described. The 
lesion progressed rapidly, underscoring the potential ag- 
gressive behavior of the tumor. Amputation is the pre- 
ferred treatment. A review of the literature is also 
presented. 


Giant cell tumors comprise approximately 4% of all bone 
tumors [1]. Although these tumors are situated most 
frequently in the region of the knee [1—3], primary patellar 
involvement is distinctly unusual. Of more than 1,100 
giant cell tumors of the bone reported since 1940, only 
10 were primary patellar neoplasms [4—8]. The following 
case posed an unusual diagnostic and therapeutic problem 
and provided a rare opportunity for serial assessment of a 
patellar giant cell tumor. 


Case Report 


A 56-year-old woman had been in excellent health until June 
1973, when a sudden snapping sensation during ambulation 
caused her to fall. Pain and swelling of the left knee precluded 
further weight bearing. A private physician diagnosed chondro- 
malacia patellae and advised an ace bandage and crutches until 
the symptoms subsided. The swelling continued but no further 
treatment was sought at that time. 

Six months later the patient consulted an orthopedist because 
of persistent swelling. A radiograph revealed a lytic, bubbly, and 
slightly expansile lesion involving the left patella exclusively (fig. 
1). A biopsy and patellectomy were recommended but the 
patient refused. 

No further medical advice was sought until April 1975. At 
that time, increased pain and the rather sudden appearance of 
ecchymosis around the left knee prompted consultation at the 
orthopedic clinic of the University of California, San Francisco. 
According to the patient the amount of swelling had not changed. 

On examination a 10 cm slightly pulsatile nontender mass was 
palpated in the region of the left patella. The mass was firm and 
fixed to underlying tissue; ecchymosis and erythema were 
moderate. The superficial veins were engorged, and the left 
quadraceps muscle was indurated to the midthigh. The remainder 
of the physical examination, which included the lymphatic system 
and the breasts, was negative. Pertinent laboratory data in- 
cluded: white blood cell count, 8,100; hematocrit, 42.2%; alka- 
line phosphatase, 109; erythrocyte sedimentation rate, 14; and 
calcium and phosphorus levels, normal. A radiograph of the 
chest showed no abnormality. 

On admission, radiographs of the knee (figs. 2A and 28) 
revealed nearly total destruction of the patella, with only a few 
remaining splinters of bone and replacement by a large soft- 
tissue mass. A femoral arteriogram (fig. 2C) demonstrated ir- 
regular tortuous tumor vessels that supplied the mass. The 
composite appearance suggested malignancy. Preoperative 
scans of the liver, spleen, and bone were all negative, as was a 
bone survey except for the region of the left knee. 
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In April 1975 a biopsy was performed. Two pieces of tissue 
were removed, each measuring about 4 ~ 2 1 cm; one con- 
tained a concave fragment of the patella. Nodules in both 
specimens had a peripheral brownish discoloration and averaged 
1.5 cm in diameter. Tissue between the nodules was yellowish 
tan and contained focal areas of mucinous consistency. 

Histologic examination of frozen sections from the discolored 
periphery of the nodules showed a fibroblastic stroma, foamy 
histiocytes, and hemosiderin pigment interspersed with multi- 
nucleated giant cells. This appearance was believed to represent 
pigmented villonodular synovitis. Permanent histologic sections 
from multiple areas of the nodules showed tumor tissue with a 
cellular matrix and regularly occuring multinucleated giant cells, 
some containing more than 30 nuclei. Plump fibroblastic cells 
with large irregular hyperchromatic nuclei formed the stroma 
(fig. 2D). In the more cellular areas, one to two mitotic cells per 
high power field were seen. The peripheral parts of the tumor 
nodules contained foamy histiocytes, hemosiderin pigment, and 
reactive bone formation. In the patella, intertrabecular tumor 
growth and bone resorption were demonstrated. Fragments of 
degenerative bone were scattered throughout the tumorous 
tissue. The final pathologic diagnosis was giant cell tumor. 





Fig. 1. — Lateral radiograph of left knee showing bubbly, slightly expansile 
patellar lesion. 
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Fig. 2. — Same patient 2 years later. A, Radiograph showing nearly total destruction of patella. B, Xeroradiograph demonstrating large soft tissue 
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The postoperative course was complicated by a wound in- 
fection by Bacillus cereus, which necessitated debridement and 
intravenous antibiotic treatment. The tumor was resected en 
bloc at the time of debridement. An amputation was recom- 
mended, but the patient refused and was treated with radiation 
therapy. 


Discussion 


The rarity of patellar neoplasms has long been recog- 
nized [9—11]. Of 1,000 primary bone tumors reported 
by Christensen in 1925 [12], only one originated in the 
patella. Metastatic disease, while uncommon distal to the 
knee or elbow, has been rare in the patella. Only nine 
instances have been reported [13]. Scattered reports of 
enchondroma, chondroblastoma, osteosarcoma, heman- 
gioma, and other tumors have appeared, but giant cell 
tumor appears to be the most frequent primary patellar 
neoplasm [9, 11, 14]. Of 31 cases, 21 were reported 
before 1940 [11]. The last single case reported was that 
of Henelt and Woughter [6] in 1961. 

The higher frequency of patellar giant cell tumors in the 
past may be explained by the lack of standard diagnostic 
criteria until 1940. At that time Jaffe et al. [15] dis- 
tinguished true giant cell tumors from other giant cell 
entities such as chondromyxoid fibroma, fibrous cortical 
defect, aneurysmal bone cyst, pigmented villonodular syno- 
vitis, and osteoid osteoma. Numerous cases of originally 
misinterpreted giant cell tumors of bone have been re- 
classified by modern histologic criteria [8, 14]. 

Moreover, the prognostic reliability of the histologic 
grading system for giant cell tumors devised by Jaffe et al. 
[15] has become controversial since histologically benign- 
appearing lesions (grade | or Il) have been shown to 
metastasize [1, 3]. In deemphasizing histologic grading, 
Larsson et al. [3] predicted an unfavorable course in 
patients older than 25 years in whom lesions in the region 
of the knee are accompanied with cortical breakthrough. 
The dramatic progression of the lesion in our patient 
underscores the potential aggressive behavior of the 
tumor. Amputation is the preferred treatment since radia- 
tion therapy is associated with a higher frequency of 
malignant recurrence [1, 2]. 


The clinical, radiographic, and histologic confusion in 
this instance is not unusual. The pulsatile nature of the 
lesion initially suggested the clinical diagnosis of heman- 
gioma. Radiographic evidence, however, strongly sug- 
gested a malignant process. Even at biopsy, the true 
diagnosis was not revealed until careful examination of 
permanent sections. 
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Tuberculous Aortitis: 
A Rare Cause of Mycotic Aneurysm of the Aorta 


STAVROS C. EFREMIDIS,! S. LAKSHMANAN,? AND JOHN T. HSU? 


A case of a true mycotic aneurysm of the aortic arch 
secondary to mediastinal lymph node tuberculosis is pre- 
sented. This was promptly recognized by aortography, 
treated by surgery, diagnosed by pathology, and followed 
by antituberculous therapy. The early diagnosis is empha- 
sized as a prerequisite to successful treatment. 


Tuberculous mycotic aneurysm is exceedingly rare [1]. To 
our knowledge, only one documented case has been 
reported in the past 10 years [2]. 

This manifestation of tuberculosis, although rare, is 
important because of its potentially catastrophic conse- 
quences if untreated. Treatment has now become possible 
because of early recognition of aneurysms and prompt 
surgical intervention followed postoperatively by anti- 
tuberculous therapy. 
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Fig. 1. —A, Posteroanterior chest film showing left superior mediastinal soft tissue opacity. Heart mildly enlarged 
opacity, rapidly expanded. 


Case Report 


A 60-year-old woman was admitted to St. Luke's Hospital 
because of low grade fever, chest pain, a 15 pound weight loss, 
malaise, and anorexia over a period of 6 weeks. She also com- 
plained of 3 weeks of hoarseness and dysphagia. One month 
before admission she was evaluated at another hospital where a 
chest x-ray was found to be normal. A PPD test was positive 
in 1972. 

Physical examination revealed a temperature of 101.6°F. A 
harsh systolic ejection murmur was heard over the left sternal 
border. Laboratory results included a white blood cell count of 
4,800/mm? and hematocrit of 29.495. Urine examination re- 
vealed 25 white blood cells per high power field, and culture 
was positive for E. coli and Klebsiella. No acid-fast organisms 
were found in the sputum or urine. 

A chest radiograph on admission revealed a left superior 
mediastinal homogeneous soft tissue opacity (fig. 1A) 6 cm long 
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B, Film 4 days later showing same 
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Fig. 2. — Anteroposterior supine (A) and oblique (B) films of thoracic aortogram confirming presence of saccular aneurysm of aortic arch. 


projecting 1.5 cm left from aortic arch. It expanded rapidly in 
just 4 days (fig. 18). A diagnosis of aortic aneurysm was con- 
sidered and was confirmed by thoracic aortogram (fig. 2). A 
large saccular aneurysm of the lateral wall of the aortic arch 
was resected. 

The sections of aneurysm wall revealed extensive destruction 
of aortic wall by necrotising granulomatous inflammation. This 
was characterized by caseation necrosis surrounded by epithe- 
loid cells, Langhans' giant cells, and chronic mononuclear in- 
flammation. Elastic tissue fibers were seen in the necrotic wall. 
There were anthracotic lymph nodes attached to the aneurysm 
wall, and one lymph node was involved by the same process 
(fig. 3). Many acid-fast bacilli were seen. 

Postoperatively, the patient has been on antituberculous 
therapy. After 2 months of clinical follow-up, she is in good 
condition and is leading an active life. 


Discussion 


Tuberculous aortitis is invariably indicative of dissemi- 
nated tuberculosis and represents a rare manifestation of 
tuberculosis leading to the formation of a mycotic aneu- 
rysm in about half the cases [1, 3]. Most are due to in- 
volvement of the aortic wall by an adjacent tuberculous 
process, usually tuberculous lymphadenitis [1—4]. Occa- 
sionally, infection of the aorta results from blood-borne 
bacilli, either by way of the vasa vasorum of the aorta or 
directly by implantation on the intima [5—8], usually of a 
diseased aorta. 


Two types of aneurysms can occur. A true aneurysm 
is a weakening and bulging of the aorta with elements of 
aorta recognizable in the diseased aneurysm wall. In a 
false aneurysm the wall is the tissue of the infected con- 
tiguous structure. From there the infection spreads to the 
aorta, creating a fistula between an abscess cavity and 
aortic lumen. Most cases have false aneurysms; ours had 
a true one. Usually they are saccular and rarely dissecting 
[7, 9]. 

Symptoms are related to the size, position, and rapid 
growth of the aneurysm as well as to the activity of the 
primary disease. Due to rapid disintegration of the arterial 
wall, immediate aortography is necessary for an early 
and definitive diagnosis [10]. In only two cases [2, 4] was 
the diagnosis of an aneurysm established by arteriography. 

Whenever a patient with active tuberculosis develops 
an aneurysm, tuberculous aortitis should be suspected. 
The most frequent complication is rupture, usually into 
the gastrointestinal tract [1, 11]. 
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Fig. 3. —Photomicrograph of aneurysm wall showing necrotizing 
granulomatous inflammation of aortic wall (sma// arrow) and anthracotic 
lymph node (/arge arrow) in wall. Shaggy surface below is lumen. H and 
E, X15. 
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Esophageal Aperistalsis Secondary to Metastatic Invasion 
of the Myenteric Plexus 


JOSEPH SIMEONE,! MORTON BURRELL,! AND ROBERT TOFFLER* 


A case of aperistalsis of the esophagus secondary to 
isolated invasion of the myenteric plexus of Auerbach by 
metastatic carcinoma is presented. The unique pattern of 
tumor involvement and the resultant aperistalsis supports 
the contention that involvement of the neurons in the deep 
myenteric plexus, either by inflammation or tumor, may 
be the key factor in producing aperistalsis. No similar cases 
were found in the literature. 


The usual differential diagnosis of esophageal aperistalsis 
includes esophagitis [1], achalasia, scleroderma, and other 
connective tissue disorders such as lupus erythematosus 
and Raynaud’s phenomenon [2]. Other entities included 
in the differential diagnosis are presbyesophagus, diabetes, 
alcoholism, Chagas’s disease, and amyloidosis. 

We report a case of aperistalsis secondary to invasion 
of the myenteric plexus of Auerbach from metastatic 
carcinoma from the lung. 


Case Report 


E. W., a 65-year-old white male with hemoptysis, was first 
seen in 1970. The physical examination was unremarkable. A 
chest radiograph at that time was within normal limits. Sputum 
studies revealed atypical cells not diagnostic of carcinoma, and 
follow-up was recommended. Three years later he developed 
cough and shortness of breath; a chest film in February 1974 
showed a mass in the left hilum. He was then hospitalized for 
further evaluation. 

There had been a 40 pound weight loss over the previous 
year, and the patient admitted to smoking three to four packs of 
cigarettes per day for 50 years. Brain, bone, and liver-spleen 
scans were normal. Bronchoscopy revealed a mass lesion oc- 
cluding the left lower lobe bronchus; brushings and cytology 
revealed poorly differentiated carcinoma. He was treated with a 
total of 4,500 rad over 19 days to the left chest and media- 
stinum. His appetite continued to decrease, and he lost an 
additional 40 pounds. 

He was readmitted 8 months later following the development 
of headache and double vision, continued anorexia, and severe 
dyspnea. Physical examination revealed a cachectic male with 
decreased breath sounds over the left chest and a slightly 
enlarged liver, but no other significant clinical findings. While 
in the hospital, he developed severe dysphagia with inability to 
swallow. Cine esophagram and barium swallow revealed a 
totally atonic esophagus with no normal contractions (fig. 1). 
The lower esophageal sphincter was dilated. The presumed 
diagnosis at this time was acute esophagitis. 

The patient died 6 days later. At autopsy, microscopic evalua- 
tion of the esophagus revealed essentially normal architecture 
and no evidence of acute esophagitis. Sections taken at 8, 10, 
and 12 cm above the esophagogastric junction revealed a 
striking pattern of tumor spread involving the myenteric plexus 
of Auerbach, with ganglion cells and branches of the vagus 
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invaded and surrounded by tumor cells (fig. 2). The preponder- 
ance of tumor involvement was located in the area of the nerve 
between the layers of muscle; the muscle itself appeared normal. 


Discussion 


It is difficult to define the pathogenesis of many causes 
of esophageal aperistalsis. In Chagas's disease, there is 
an absence of Auerbach's ganglion cells, which presum- 
ably results in aperistalsis [3]. However, this is the only 





Fig. 1. — Anteroposterior (A) and lateral (B) films of esophagus showing 
no evidence of primary peristalsis. Continuous column of barium was 
interrupted only by isolated tertiary contractions. 
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disease in which the pathogenesis of aperistalsis is thought 
to be reasonably completely understood. In patients with 
achalasia there is also a decreased number of ganglion 





Fig. 2. —4A, Section of esophagus showing essentially normal archi- 
tecture with no evidence of esophagitis. Striking spread of tumor isolated 
to neurons in Auerbach's plexus (arrows) between circular and longitudi- 
nal muscle layers. B, Highly magnified section of nerve in Auerbach's 
plexus completely surrounded by tumor. 


cells in serial circumferential specimens, but other factors 
have also been cited and the pathogenesis of achalasia 
has not been determined [3]. Because of the relationship 
between Raynaud's phenomenon and aperistalsis, it has 
been suggested that esophageal dysfunction may be the 
result of an abnormality of the autonomic nervous system 
rather than sclerosis of the esophagus [4]. Similarly, 
Harell et al. [5] investigated vascular lesions of the esopha- 
gus in patients with scleroderma and the possible cause 
of the abnormal motility in that disease. We have reported 
the involvement of the nerves of the myenteric plexus of 
Auerbach by inflammatory cells in a patient with severe 
esophagitis and aperistalsis examined at autopsy [1]. This 
patient had no other pathologic changes that could ac- 
count for the aperistalsis. We proposed that involvement 
of the nerves by inflammation could result in aperistalsis 
in patients with severe reflux esophagitis following the 
ingestion of caustics. 

Numerous examples of carcinoma [6] or other malignant 
tumors [7] infiltrating and narrowing the esophagogastric 
junction and simulating achalasia have been reported. 
Although motor abnormalities have occurred they have 
not been stressed, and in several of these articles have 
not been mentioned. In the present case, the esophago- 
gastric junction was patent, and distinction from achalasia 
was not a problem. 
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This case lends further support to the concept that 
involvement of the nerves in the myenteric plexus of Auer- 
bach either by inflammatory cells or tumor cells will lead 
to aperistalsis. All branches of the vagus nerve and all 
ganglion cells from above the esophagogastric junction 
were surrounded by tumor cells. There was no other 
involvement of the musculature or mucosal tissues of the 
esophagus which might account for these changes. 

This case, although distinctly uncommon, lends further 
insight into the role of the esophageal neurologic pathways 
and their effect on esophageal motility. 
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Salicylate-induced Pulmonary Edema 
THOMAS W. BRODERICK,! ROBERT T. REINKE,!: 2 AND ELLIOTT GOLDMAN? 


A case of pulmonary edema secondary to salicylate in- 
toxication is described. The pulmonary wedge pressure 
was normal, excluding cardiogenic pulmonary edema. Thus 
salicylate intoxication should be considered as a rare 
cause in the differential diagnosis of pulmonary edema 
with a normal heart size. The pulmonary edema resolved 
gradually over 8 days. Literature relative to salicylate- 
induced pulmonary edema is reviewed. 


Pulmonary edema has been reported as a complication of 
overdosage of many drugs. Heroin [1] and methadone 
[2] are the two drugs most often cited. There have been 
several reports of pulmonary edema secondary to salicy- 
late intoxication alone [3—5] and also in combination with 
rheumatic carditis [6—8]. However, we found only one 
case in the radiologic literature of pulmonary edema 
caused by salicylate intoxication, a 13-year-old girl who 
coincidentally had rheumatic carditis [8]. We have recently 
seen an additional case. 


Case Report 


A 58-year-old white woman (UCSD no. 634876) was brought 
to the emergency room by the police. Because of the patient's 
compromised mental status, pertinent medical history could not 
be obtained until several days later. She had a long history of 
salicylate abuse for vague somatic complaints. There was no 
history of other drug abuse and no cardiac or renal disease. 
Two days before admission she took "large quantities of aspirin." 
On admission, the patient was stuporous but did not lose 
consciousness. 

On examination, she appeared disoriented and agitated. Blood 
pressure was 140/80 mm Hg, pulse 100/min, and rectal tem- 
perature 100.3* F. Respiration was deep and 24/min. Bibasilar 
inspiratory rales were noted. In addition, there was a grade II/VI 
systolic ejection murmur, thought to represent a simple flow 
murmur, which did not change in character during hospitaliza- 
tion. Physical examination was otherwise normal. An electro- 
cardiogram was normal. Chest films demonstrated a bilateral 
perihilar alveolar filing pattern consistent with pulmonary 
edema (fig. 1). 

Arterial pH was 7.36 on room air, pO» was 51 mm Hg, and 
pCOz was 17 mm Hg. Blood urea nitrogen was 26 mg/100 ml, 
creatinine 1.8, and blood glucose 122 mg/100 ml. Serum 
potassium and sodium levels were 4.1 and 135 meg/liter, 
respectively. Other laboratory values included: hematocrit, 34: 
hemoglobin, 9.6 g/100 ml; serum iron, 20 mg/100 ml; total 
iron binding capacity, 348 mg/100 ml; serum albumin, 3.8 g/ 
100 ml; and the globulins, 3.9 g/100 ml. Fluid balance (intake 
minus output) varied from —402 to 1,314 ml/day (average, 
825). A lumbar puncture was normal, as were appropriate 
cultures. Bronchoscopy revealed no evidence of aspiration. A 
toxicology screen including narcotics, acetone, phenobarbital, 
and salicylate was normal except for a salicylate level of 53 
mg/100 ml. 
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A balloon-tipped flow-directed catheter [9] was inserted into 
the pulmonary artery via the right antecubital vein. The pulmon- 
ary artery wedge, mean pulmonary artery, and right atrial 
pressures were 6, 17, and 3 mm Hg, respectively. Cardiac index 
was 4.69 liter/min/m?. 

These findings prompted the diagnosis of noncardiogenic 
pulmonary edema secondary to salicylate intoxication. Positive 
end-expiratory pressure therapy [10], intravenous fluids, and 
diuretics were given. No steroids were administered. Within 2 
days the blood salicylate level fell to 28 mg/100 ml, arterial 
blood gases improved, and serial chest films showed gradual 
improvement. The patient was discharged 10 days after 
admission. 


Discussion 


The pathogenesis of salicylate-induced pulmonary edema 
is uncertain and possibly multifactorial. A recent theory 
proposes that the pulmonary changes are initiated via the 
central nervous system [3]. It has been speculated that 
aspirin causes pulmonary edema by central nervous SyS- 
tem "irritation" in a manner similar to intracisternal vera- 
trine alkaloids. Hypothalamic stimulation leads to neuro- 
genically controlled adrenergic discharge (but also by 
circulating catecholamines) which results in increased 
venous return and increased left ventricular end-diastolic 
pressure [11]. However, Karliner [12] considered it unlikely 
that left ventricular failure from acute sympathetic dis- 
charge was an important mechanism in pulmonary edema 
following cerebral edema. He emphasized the widely di- 
vergent experimental and clinical observations relative to 
neurogenic pulmonary edema. 

The normal pulmonary wedge pressure in the present 
case and that of Hrnicek et al. [5] preclude this particular 
mechanism. However, the central neurogenic theory 
should not be entirely discounted. Moss [13] has demon- 
strated that central nervous system damage may lead to 
"shock lung," a form of noncardiogenic pulmonary edema. 
It is postulated that central nervous system damage can 
lead to neurogenically mediated pulmonary venular con- 
striction (postcapillary sphincter) in the pulmonary circula- 
tion, resulting in pulmonary edema and normal wedge 
pressure. 

While most types of noncardiac pulmonary edema are 
due to direct physical or chemical damage, there are 
many other complex operative mechanisms, including 
antigen-antibody reactions, release of vasoactive sub- 
stances (histamines, kinins, prostaglandins, etc.), dissemi- 
nated intravascular coagulation, and immunologic reac- 
tions to drugs [14]. Salicylate-induced pulmonary edema 
might be mediated through one or more of these mecha- 
nisms. Since aspirin is a potent inhibitor of prostaglandin 
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Fig. 1.— Chest film 1 day after admission showing Swan-Ganz catheter in right pulmonary artery. Pulmonary 
wedge pressure 6 mm. Hg. Slight increase in diffuse alveolar perihilar filling process observed. Kerley lines are 
seen but no pleural effusions. 


synthesis [15], it is interesting to speculate upon their 
involvement. Prostaglandins are biologically active sub- 
stances that can cause either vasodilatation or vasocon- 
striction. Elevated levels have been found in pulmonary 
edema foam [16]. It is conceivable that aspirin-induced 
pulmonary edema may result from an imbalance of vaso- 
constrictive and vasodilatory prostaglandin production. 
The role of other vasoactive substances (histamines, kinins, 
etc.) is likewise speculative. 

Sutcliffe [8] hypothesized that the pulmonary edema 
was due to a hypersensitivity reaction and was able to 
induce pulmonary vascular congestion during a calcium- 
aspirin challenge. In addition, Granville-Grossman and 
Sergeant [4] attributed improvement in their patients to 
steroid therapy. 

Other proposed mechanisms such as high sodium intake 
[6], increased protein breakdown with increased plasma 
volume, and left ventricular failure [7] seem unlikely as 
primary mechanisms in view of a normal wedge pressure. 
Hrnicek [5] also proposed that anemia might be an 
additive factor. 

Despite the obscure etiology of pulmonary edema secon- 
dary to salicylates, it appears to be a definite clinical entity 
and should be included in the differential diagnosis of 
pulmonary edema with a normal heart size. 
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Editorial 


The General Radiologist and Ultrasound 


Ultrasound has taken its place along with the roentgen 
ray and the radioactive isotope as an important means of 
diagnostic imaging. It provides answers to clinical ques- 
tions without known risk, discomfort, or great expense 
that otherwise demand hazardous, invasive, and costly 
investigation. In addition, in the fields of cardiology and 
obstetrics, it is indispensable as a source of new diagnostic 
information not duplicated by other techniques. The use 
in obstetrics, excepting pelvimetry, of any other form of 
radiant energy is generally substandard practice. Ultra- 
sound is such a valuable new modality for the specialist 
in radiology that it can be ignored only with jeopardy to 
his claim as a broadly trained specialist. 

How can a practicing radiologist attain competence in 
this new discipline? The need for expertise in diagnostic 
ultrasound far exceeds the current supply of adequately 
trained residents. In addition, the level of expertise re- 
quired of the competent ultrasonologist far exceeds that 
attainable through conventional methods of continuing 
medical education. The practicing general radiologist who 
seeks training in ultrasound must become aware of the 
necessity for his participation in a self-tailored educational 
program combining both didactic courses and practical 
experience in an active university teaching hospital. One 
or the other alone is inadequate. Such a combined pro- 
gram can provide him with enough competence to enter 
this new field. 

The profusion of short didactic courses now available 
indicates that the teaching centers have already provided 
part of the necessary program for retraining. The longer, 
practical courses stressing “hands on” experience must 
be multiplied, and it is about these that we are commenting. 

The graduate of such a practical training course must 
be competent, and competence, like virtue, is relative. 
The newly emergent resident from a radiology residency, 
competent to pass the certifying examinations, is no 
match for the seasoned radiologist. Nevertheless, he has 
acquired the tools of his continued professional growth. 
The radiologist newly trained in ultrasound is comparable. 

The length of the training period is an important issue. 
One week can be dismissed as inadequate; few radiolo- 
gists could spare 1 year, but most could manage 1 month, 
split if necessary, away from their practices. 

Certain conditions must be met by the trainee and the 
program before a month can be called adequate: 
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1. The trainee must bring with him an enthusiasm and a 
compelling desire to learn a new and difficult subject. 
He must be motivated to make every effort at se/f-educa- 
tion. None of the time should be spent mastering the 
substance of didactics. The trainee should be thoroughly 
grounded in the physics and general diagnostic principles 
of ultrasound, available in short didactic courses, good 
elementary textbooks, general radiologic journals, and 
specialty journals. His month should be spent learning the 
art of u/trasonography (i.e., the “painting” of useful images 
by deft handling of the transducer to answer the immediate 
clinical problem) and applying the diagnostic principles of 
ultrasonology that he has already learned. 

2. The training program must provide adequate clinical 
material available only in a large general hospital. Twenty 
cases daily is sufficient for two trainees. 

3. Optimal technical facilities for training must include 
the newer gray scale instruments and the older bistable 
scanner. It would be profitable to have real-time equipment 
available to demonstrate its advantages and probable 
direction of newer developments. 

4. The technologists at the teaching institution (ultra- 
sonographers) are an indispensable part of the training 
program and should be imbued with the spirit of teaching 
institutions. They must give freely and willingly of their 
time in guiding the trainee through the intricacies of 
equipment operation and transducer manipulation. 

5. The director of the program, who sets its tenor and 
ultimate worth, must himself be seasoned in the art and 
a master of the science. He must willingly give his most 
valuable asset, his time, and share his knowledge with the 
newcomer. He must conduct conferences reviewing cases 
where questions are posed and patiently answered. 

Having completed his self-tailored program, the radiolo- 
gist-ultrasonologist will have the tools to embark on his 
independent course, thoroughly aware that this course is 
full of perils to which he will occasionally succumb and 
from which he must always learn, just as he has since the 
day he completed his residency in radiology. 


Christian V. Cimmino 

Medical College of Virginia, Richmond 
Donald L. King 

Columbia-Presbyterian Medical Center 
New York City 


Letters 


Radiation Oncology: 
Is There a Better Name? 


Radiotherapy is the science and art of treating malignant and 
nonmalignant morbid conditions with ionizing radiation. While 
the basic sciences of physics and radiobiology both must be 
applied to practice radiotherapy, the most important components 
of the radiotherapy discipline are radiation physics, radiation 
biology, therapy of cancer (oncology), and therapy of non- 
malignant conditions with ionizing radiation. 

Yet only the term oncology is fashionable because cancer 
treatment is more popular than the other divisions of radio- 
therapy. Also with the modern multi-disciplinary approach to 
cancer therapy, some radiotherapists have attempted to empha- 
size their role as oncologists. 

As increasing emphasis is placed oh treating cancer by a 
multimodal approach and substantial funds are channeled into 
cancer treatment centers, medical oncologists have been 
tempted to annex radiotherapy on the basis that it represents 
radiation oncology alone. Hence, the unfortunate terminology. 

The fact that oncology is only one of several components of 
radiotherapy has not changed. This must be remembered if 
radiotherapy is to survive as a viable and important specialty 
with its proper contribution to medicine in general and cancer 
in particular. For this reason it is essential that radiotherapy not 
be incorporated as a side discipline within a medical oncology 
organization. Radiotherapy will flourish only if directed and run 
by personnel whose basic training is in radiation sciences. A 
multimodal approach to oncology should be based on coopera- 
tion between independent disciplines since these are so varied 
that they cannot be practically incorporated. It is unreasonable 
to include surgery and gynecology under medical oncology, 
and it is also unacceptable to include radiotherapy. 

Rushdy Abadir 
University of Missouri Medical Center 
Columbia, Missouri 65201 


Although there may be valid objections to substituting the 
name radiation oncology for therapeutic radiology, radiation 
therapy, or radiotherapy, these are outweighed by the potential 
advantages. The specially trained physician under discussion 
is a cancer biologist with pertinent expertise in medical radiation 
physics, radiation biology, tumor pathology, diagnostic methods, 
and many other related subjects. He is uniquely able to use 
ionizing radiation in the treatment of disease which is and 
should be cancer. Radiation oncology best describes this spec- 
trum of activities, while, in contrast, radiotherapy describes only 
a portion of these activities. Adoption of the name radiation 
oncologist recognizes equal status with the medical oncologist, 
only recently known as the chemotherapist, and certainly should 
not increase the temptation of some medical oncologists to 
annex radiotherapy as suggested by Dr. Abadir. In any event, 
what you call yourself is less important than how your function 
is viewed by your colleagues. 

Robert G. Parker 
University of Washington 
Seattle, Washington 98195 


Discussion of nomenclature relative to radiation oncology has 
been: underway for some time and there are proponents on 
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both sides. In large measure radiation oncology is a more appro- 
priate term since it deals with all aspects of cancer management 
with a specific reference of expertise in radiation therapy. 
Radiation physics and radiation biology are major support 
disciplines for radiation oncology. 

In the practice of radiation oncology, the radiation therapist 
does more than just treat the patient with the machine. He is 
actively involved in decision making relative to the treatment, 
whatever that treatment may be, and is actively involved in the 
support programs necessary for management of the patient 
and long term followup. 

Radiation therapy in the treatment of nonmalignant conditions 
with ionizing radiations is of minor importance in terms of a 
practice in radiation oncology. If the radiation therapist, or, 
as you will, radiation oncologist, performs his job as he should, 
he will be an active participant along with the surgeon, gynecolo- 
gist, and chemotherapist in the management of the patient 
with cancer. 

In my opinion Dr. Abadir's argument is a numerator without 
a denominator. It is far more important that the individual 
practicing radiation oncology performs his responsibilities in a 
manner appropriate to the discipline and on an equal level with 
all other specialties dealing with the cancer patient. 

Luther W. Brady 
Hahnemann Medical College 
Philadelphia, Pennsylvania 19102 


Visualization of Left Ventricular Aneurysms 


In a recent article, Kittredge et al. [1] illustrated the possibility 
of recognizing left ventricular aneurysms in the lateral chest 
film. They describe a convex soft tissue border seen retrosternally 
or superiorly on lateral chest film superimposed upon the cardiac 
shadow. This is a very real and useful clue to this complication 
of myocardial infarction, yet it is probably not specific for the 
condition. 

Having been alerted to the possibility, | have found similar 
profiles in hearts with very thick left ventricles due to obstructive 
cardiomyopathy in which angiography excluded the existence 
of aneurysm. Presumably, the heart may be misshapen in this 
condition such that two convexities present anteriorly, the right 
ventricle and the left ventricle with the interventricular groove 
between and the lung covering the left ventricle such that its 
anterior profile is recognized. While not at all common, this 
pseudoaneurysm configuration needs to be appreciated, for the 
ventricular wall is in fact thick rather than thin, and there is nO 
underlying coronary artery disease. Calcification, a feature de- 
scribed by these authors, is not to be expected in this situation 
and is a dependable clue to true ventricular aneurysm. 

Melvin M. Figley 
University of Washington 
Seattle, Washington 98195 
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Heard in Philadelphia 


The following remarks were offered at the Philadelphia 
Roentgen Ray Society's Radiology '76 Banquet, June 11, 1976, 
at the Sheraton Hotel. 


It was Benjamin Franklin who said that he was born in Phila- 
delphia at the age of 17. 

Some of the rest of us were, too, though at more advanced 
years. You need only to look around this room to see successful 
transplants from New York, Maryland, Utah, Cuba, and South 
Carolina, men and women who blossomed in this fertile soil 
between our rivers. 

In whatever medical school or hospital they took root they 
were given a small assist by the College of Physicians of Phila- 
delphia, on whose behalf | salute you. Some of you may remem- 
ber it—the Philadelphia Roentgen Ray Society has been meeting 
there for a generation —a low stone building bounded on the 
south by an herb garden and on the north by the Salvation Army. 
It has served our community as an academic l-95 interchange 
for almost 200 years. Strangers have commented on its 18th 
century atmosphere of learning, charm and ambiguity. Dr. 
Hutchinson's portrait hangs in Mitchell Hall; Dr. Mitchell's in 
Cadwalader Hall and, in Thompson Hall, lantern slides frequently 
hang upside down, to the consternation of the lecturer. 

When asked what the College is, | have no surefire answer. 
Perhaps it's a state of mind. Through the years l've taken very 
little out of it that was usefu/, beyond a few library references 
that | could plagiarize at my leisure. But it offers doctors many 
necessary things: books, peace, privacy, companionship, laugh- 
ter, conversation and, in semidarkened rooms, the spectacle of 
wisdom and knowledge converging in support of health. 


As all of you must know, we've entered the era of the CAT. 
Americans everywhere, sick and well, are lined up before an 
instrument whose piercing eye lays bare their anatomy with 
unimagined precision. Miracles of diagnosis have become com- 
monplace in our time. We rejoice for them. At the same time we 
recall that misery, historically, has proved curiously resistant to 
mechanization. Soon, when we've all been CATalogued, all our 
operable tumors removed and perhaps a few that weren't, will 
we rediscover the burdens of constipation, pimples, hate, star- 
vation and heartburn complicated by gas? 

On that day, | have reason to hope, the DOG scanner wil! be 
unveiled in the stacks of the college library or some similar 
atelier. What does DOG stand for? Does it matter? Despair 
Obviating Gadget will do. Assembled from odds and ends left 
behind by Sir Thomas Browne, Blaise Pascal, St. Paul, Henry 
Thoreau and King Solomon, the DOG will bring forth the most 
startling innovations. It will consume no paper or electricity. 
It will extrude not facts but consolation. With a cool nose and 
gentle eye, it will simply listen when there is nothing else to do. 
More important, it will generate in the operator and in the patient 
sentiments of equanimity and forgiveness, whose effects on 
health care will be deep and far reaching. 

John L. McClenahan 
39 East Chestnut Hill Avenue 
Philadelphia, Pennsylvania 19118 


The journal welcomes comments on its content anc other 
subjects of contemporary interest to radiology. Readers are en- 


couraged to contribute experience, wisdom, or a bit of humor 
to these pages. 





Eugene J. Keeffe, 1916-1976 


On the morning of July 13, 
1976, Gene Keeffe read 
films, argued about the dif- 
ferential diagnosis of acces- 
sory diaphragms in children, 
and participated with enthu- 
siasm and anticipation in our 
planning for a new CT scan- 
ner. He left the hospital for 
the Bloomfield Hills Country 
Club, where, after hitting his 
shot on the first tee, he be- 
came uncomfortable and 
within 20 minutes died of 
massive coronary thrombo- 
sis. The things he did his last 
day were the things he loved best. 

Eugene J. Keeffe was born in Sioux City, lowa, on 
April 1, 1916. He attended Duke University and received 
his M.D. degree at Louisiana State University School of 
Medicine in March 1943. Following internship at St. 
Vincent's Hospital in New York, he completed his residency 
at St. Joseph Mercy Hospital in Ann Arbor. It was here 
that he came under the influence of Sam Donaldson, and 
Gene's later attitudes toward radiologic patient care never 
varied from the high standards set by Dr. Sam. 

From Ann Arbor, Gene went to Kansas City to work 
under the legendary “Spike” Virden. Quotations from 
“Spike” became almost a departmental bible. After a short 
stay in Santa Barbara, California, Gene came to St. Joseph 
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Mercy Hospital in Pontiac, Michigan, in 1952, serving 
there until his death. In 1959 he became chairman of the 
department. Its growth under his guidance was dramatic 
and dynamic. 

Gene taught pediatric radiology at Wayne State Univer- 
sity School of Medicine, where he was assistant professor 
of clinical radiology. It was always fun to await his return 
from the conferences at Children’s Hospital in Detroit. 
There was not only a new radiologic "pearl," but always a 
bit of political or social wisdom from the parking lot 
attendant or the department porter. 

He was an early member of the Society for Pediatric 
Radiology and also held membership in the AMA, the 
Michigan State Medical Society, the Oakland County 
Medical Society, the Radiological Society of North Amer- 
ica, the Americar: Roentgen Ray Society, and the Eastern 
Radiological Society. In May 1976, Gene became presi- 
dent-elect of the Michigan Radiological Society and was 
nominated for fellowship in the American College of 
Radiology. 

He leaves behind his wife of 35 years, Arline Koch 
Keeffe, two daughters, Gretchen and Janie, and three 
sons, Scott, Hugh, and John. 

All of us, friends, family, and professional associates, 
are looking for his replacement in our hearts, our lives, 
and our medical community. | doubt we shall find him. 
Gene Keeffe was truly one of a kind. 

Raymond A. Gagliardi 
Pontiac, Michigan 


Paul F. Christenson, 1916-1976 


Paul F. Christenson was 
born on April 12, 1916, in 
the small town of Wellsville, 
Utah, the son of a general 
practitioner, Warren O. 
Christenson. Chris spent his 
formative years there and 
took his undergraduate edu- 
cation at the nearby Utah 
State College at Logan. He 
then attended the University 
of Chicago where he received 
his M.D. degree in 1942. His 
internship at the University 
of Chicago was shortened because of the war, and he 
concluded his internship at the San Diego Naval Hospital. 
He spent the war years in the navy as a flight surgeon and 
then engaged in general practice until 1949. 

His residency in radiology was at the University of Utah 
and was followed by a clinical appointment there in 1953. 
He practiced radiology in Great Falls, Montana, from 1954 
to 1959 when he came to the southern California Perman- 
ente Medical Group. Starting at the Fontana Kaiser Foun- 
dation Hospital, he became chief of radiology and later 
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moved to San Diego to pioneer the development of the 
new radiology department there. Under his leadership, a 
full service diagnostic radiology department emerged. 
Always a strong proponent of new services and tech- 
niques, Chris personally developed both diagnostic ultra- 
sound and xeroradiography within the department. He 
was certified by the Board of Radiology in 1953. He was 
a member of the San Diego Radiological Society and the 
American College of Radiology. 

The morning of his death, Chris awoke early in anticipa- 
tion of friendly weekend tennis rivalry with a friend and 
colleague. He lingered over breakfast with his wife anc 
family. A short time later, in the midst of his game, he 
succumbed to a massive myocardial infarction. He is 
survived by his wife, Dorothy, and four children. 

Chris enjoyed both work and play and he was never too 
busy to consult with a colleague or discuss personal 
matters. We shall all miss his sharp observations on the 
subject of radiology and the living of life and his quiet 
good humor. 

David B. Zurschmeide 
Southern California Permanente Medical Group 
San Diego, California 92120 


Abstracts of Current Literature 


Chest 


The medial pneumothorax. Moskowitz PS, Griscom NT (Pres- 
ent address: Stanford University Medical Center, Palo Alto, 
California 94305). Radiology 120:143—147, July 1976 


The intrapleural air of a pneumothorax may largely collect medial 
to the anterior aspect of the lung in supine infants. The mechani- 
cal basis for this phenomenon is presented with supporting 
experimental evidence. This distribution of intrapleural air poses 
problems in recognition of the pneumothorax radiographically, 
in differentiation of the pneumothorax from pneumomedia- 
stinum, in estimation of the true volume of intrapleural air, and 
in the proper placement of drainage tubes. The importance of 
horizontal-beam lateral radiographs and of carefu! attention to 
the position of intrapleural tubes is emphasized, especially in 
supine, immobile newborns. 

Author’s Abstract 


Traumatic lung and paramediastinal pneumatoceles. Fagan 
CJ, Swischuk LE (Texas Medical Branch, Galveston, Texas). 
Radiology 120:11—18, July 1976 


Traumatic pulmonary and paramediastinal pneumatoceles are 
definite, acutely formed, primary structural manifestations in- 
cident to nonpenetrating chest trauma. They are not secondary 
lesions, Że., cavities or pneumatoceles resulting from the 
resolution of a pulmonary hematoma. Awareness of this fact will 
explain the not uncommon finding of a cavitary lesion, often 
containing an air-fluid level, on initial emergency room radio- 
graphs of patients who have sustained closed chest trauma. 
This will avoid unnecessary and unpleasant diagnostic pro- 
cedures, including thoracotomy, for traumatic pneumatoceles 
are self-limiting, benign abnormalities which usually require 
no therapy other than observation. 

Author's Abstract 


Infrapulmonary effusion. Effect of expiration on the pseudo- 
diaphragmatic contour. Bryk D (Jewish Hospital and Medical 
Center of Brooklyn, Brooklyn, New York). Radiology 120:33— 
36, July 1976 


The pseudodiaphragmatic contour of infrapulmonary effusion 
may differ from the contour of an elevated hemidiaphragm in 
the frontal view in that its medial portion is straight and shows a 
gradual inclination upward and laterally from the cardiac shadow, 
so that its apex is located more laterally. Previous studies have 
indicated that this configuration is seen only in about 50% of 
cases of infrapulmonary effusion. Using expiration radiographs, 
it is possible to routinely demonstrate this characteristic pseudo- 
diaphragmatic contour. This study provides an additional sign 
of infrapulmonary effusion and aids in the explanation of the 
pseudodiaphragmatic contour. 

Author's Abstract 


Germ cell tumors of the mediastinum, postmortem find- 
ings. Luna MA, Valenzuela-Tamariz J (M.D. Anderson Hospital 
and Tumor Institute, Houston, Texas 77025). Am J Clin Path 
65:450—454, April 1976 


Clinical and postmortem findings are reported in 18 cases of 
extragonadal germ cell tumors. All originated in the anterior 
mediastinum and absence of testicular involvement was proven 
both clinically and anatomically. The patients were males, rang- 
ing in age from 14 to 45 years, and had a mean survival rate 
after diagnosis of 10.9 months. The most frequent initial 
symptoms were dyspnea and retrosternal pain of short duration: 
subsequent clinical signs and symptoms were nonspecific and 
related to local extension of the neoplasm to the pericardium, 
major blood vessels, bronchi, and trachea. Gynecomastia with 
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elevated urinary gonadotropins was found in the four patients 
with choriocarcinoma. In most cases the disease was far ad- 
vanced when a diagnosis was established and variable treatment 
regimens were used, although all included the modalities cur- 
rently used for similar neoplasms of testicular origin. Of special 
interest was the fact that local control of the disease was good 
in the cases of pure seminoma, with only fibrosis found in the 
anterior mediastinum at postmortem. However, distant meta- 
stases were present, primarily in liver, lungs, and bones. In the 
nonseminoma group local recurrence and invasion of the adja- 
cent structures in the thorax were prominent features, although 
metastatic lesions in the liver, lungs, lymph nodes, and bones 
were also present. It is of interest that nine of the 18 patients, 
including two of the pure seminoma group, has osseous meta- 
stases—a much higher incidence than is seen in germ cell 
tumors of testicular origin. 
Louise Wiegenstein 
Pathology, U.W. 


Cardiovascular 


Paraspinal muscle infarction. A painful complication of 
lumbar artery embolization associated with pathogno- 
monic radiographic and laboratory findings. Doppman JL, 
Di Chiro G (Department of Diagnostic Radiology, National In- 
stitutes of Health, Bethesda, Maryland). Radiology 119:609— 
613, June 1976 


Severe, prolonged back pain was observed in two patients 
following lumbar artery embolization with Gelfoam for angioma- 
tous spinal lesions. Dense, persistent staining of the para- 
vertebral muscles with a characteristic striated pattern and 
elevated levels of creatine phosphokinase suggested muscle 
infarction and necrosis. Similar angiographic and laboratory 
findings were reproduced in monkeys following arterial emboli- 
zation with Gelfcam. 

Author's Abstract 


Priscoline-augmented hepatic angiography. Goldstein HM, 
Thaggard A, Wallace S, Neiman HL (University of Texas System 
Cancer Center, M. D. Anderson Hospital and Tumor Institute, 
Houston, Texas). Radiology 119:275—279, May 1976 


Tolazoline hydrochloride (Priscoline) is a useful adjunct to 
hepatic angiography in the evaluation of space-occupying lesions. 
It was of definite value in 8 of 26 studies, either in facilitating 
the diagnosis or in evaluating the extent of disease. The mecha- 
nism of enhanced visualization is presumably related to its 
vasodilatory effect on the small blood vessels of the liver. 
Priscoline deserves further evaluation in the following situations: 
(a) a negative hepatic angiogram in the face of positive clinical 
findings or radionuclide images; (5) suspicious but not definitive 
findings on conventional hepatic angiography; and (c) assess- 
ment of the full extent of disease. 

Author's Abstract 


Angiography in the diagnosis and therapy of frostbite. 
Gralino BJ, Porter JM, Rösch J (University of Oregon Health 
Sciences Center, Portland, Oregon). Radiology 119:301—305, 
May 1976 


Five patients with frostbite injury were studied by selective 
angiography and treated by selective intra-arterial application 
of reserpine with follow-up angiography two days later. Control 
angiograms showed various degrees of vascular spasm as well 
as organic stenosis and occlusion. Intra-arterial reserpine pro- 
duced dramatic subsiding of vasospasm, as evidenced by 
angiography and relief of clinical symptoms. Complete healing 
without tissue loss occurred in 4 patients. Amputation was 
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necessary in one case, due at least in part to pre-existing periph- 
eral atherosclerotic disease. Selective angiography was found 
to contribute significantly to both the diagnosis and therapy 
of frostbite injury. 

Author's Abstract 


Atherosclerotic narrowing of the left main coronary artery. 
A necropsy analysis of 152 patients with fatal coronary 
heart disease and varying degrees of left main narrowing. 
Bulkley B, Roberts W (National Institutes of Health, Bethesda, 
Maryland 20014). Circulation 53:823—827, May 1976 


Patients with symptomatic coronary heart disease were 
studied postmortem by histologic sections of the arteries. The 
lumen of the left main coronary artery was narrowed more than 
75% in 35 of the 152 cases studied. Patients with greater than 
75% left main narrowing died younger, and hyperlipoprotein- 
emia, specifically type Il, was more common. Greater than 75% 
luminal narrowing of each of the other three major coronary 
arteries was also present in 33 of 35 hearts. Narrowing of the 
left main indicates severe generalized coronary artery disease. 


Robert Frech 


Where are the diseases of yesteryear? Da Costa's syn- 
drome, soldier's heart, the effort syndrome, neurocircula- 
tory asthenia and the mitral valve prolapse syndrome. 
Editorial. Wooley CF (Ohio State University Hospital, Columbus, 
Ohio 43210). Circulation 53:749—751, May 1976 


Da Costa described "irritable heart," a functional disorder of 
the heart seen in the military population during the Civil War. 
Symptoms included palpitation and pain in the cardiac region, 
headache, dimness of vision, and giddiness, "and one of the 
cardiac sounds...was curiously broken and sounded like the 
sudden motion of an...elastic or cartilaginous substance." Lewis 
described “soldier’s heart” and the "effort syndrome” in soldiers 
in World War |. In 1941, Wood found "anxiety neurosis” or 
"effort intolerance" was more common in women. During the 
past decade, Wooley has studied patients with the mitral valve 
prolapse syndrome, and notes that patient profiles and descrip- 
tive clinical terminology repeat themselves. An historical thread 
runs thru these descriptive treatises, defining a 100 year cycle 
from Da Costa to mitral prolapse. Patient complaints, signs, and 
symptoms are little changed, only the interpretation has changed. 
The syndrome is now related to prolapsing mitral and tricuspid 
leaflets with histologic myxomatous changes, abnormal ventricu- 
lar contraction patterns, abnormal electrocardiographic stress 
test, and familial occurence. 

Robert Frech 


The lateral chest film as an unreliable indicator of azygos 
continuation of the inferior vena cava. O'Reilly RJ, Grollman 
JH Jr (UCLA Medical Center, Los Angeles, California). Circula- 
tion 53:891—895, May 1976 


Absence of the inferior vena cava (IVC) shadow on the Jateral 
chest film is not a useful sign in azygos continuation of the 
inferior vena cava. In these patients there is frequently a normal- 
appearing IVC on the lateral chest film. Conversely in 2% of 
"normal" patients the IVC could not be identified. The normal 
IVC can be classified in four segments: (hepatic, prerenal, renal, 
and postrenal). Azygos continuation results from interruption 
between the prerenal segment and the hepatic segment with 
blood flow diverted into the azygos system. Unfortunately this 
has frequently been referred to as absence of the IVC or absence 
of the hepatic segment of the IVC. This terminology is mislead- 
ing. A vessel is always present which receives the hepatic veins, 
courses through the caval hiatus, and communicates with the 
right atrium. In patient with azygos continuation of the IVC the 
authors demonstrate angiographic opacification of the hepatic 
segment IVC by right atrial reflux and by antegrade venography. 
In two patients studied by femoral approach, vena caval injec- 


tions at the renal level directly filled both the large azygos vein 
and a small posterior hepatic segment of IVC. Rather than being 
atretic, the connection between hepatic and renal segments of 
IVC was hypoplastic. This connection had not been demonstrated 
by iliac vein injections. 

Robert Frech 


39mTechnetium stannous pyrophosphate myocardial imag- 
ing in patients with and without left ventricular aneurysm. 
Ahmad M, Dubiel J, Verdon T, Martin R (University of Missouri 
Medical Center, Columbia, Missouri 65201). Circulation 53: 
833—838, May 1976 


To explore the usefulness of 99™ technetium pyrophosphate 
(Tc-PYP) myocardial imaging, scintigrams were performed in 
50 patients. All were positive in 28 patients with acute myo- 
cardial infarction, showing localized activity with transmural 
infarction and diffuse activity with subendocardial infarction. 
However, scans were also positive in patients with significant 
coronary artery disease without acute myocardial infarction. 
Nine of 10 patients with left ventricular aneurysm from previous 
myocardial infarction had positive scintigrams with activity in 
the site of the wall motion abnormality. Two of five patients with 
left ventricular akinesis had localized uptake in the akinetic area. 
Seven patients with abnormal coronary arteriograms and normal 
left ventricular wall motion had negative scintigrams. The authors 
suggest caution in interpreting positive Tc-PYP scintigrams as 
being indicative of acute myocardial infarction when left ven- 
tricular aneurysm is present. 

Robert Frech 


Vascular complications following needle puncture of the 
liver —clinical angiography. Hellenkant C (Malmo Allamanna 
Sjeekjus, S-21401 Malmö, Sweden). Acta Radiol [Diagn] 17: 
209—222, March 1976 


Records of 100 patients examined with angiography for pos- 
sible liver disease are reviewed for evidence of abnormality 
related to previous percutaneous liver biopsy or cholangiographic 
procedures. The liver has been punctured for diagnostic reasons 
in 51 cases at varying intervals prior to angiography. The re- 
maining 49 patients served as controls. Fourteen cases had 
abnormalities believed to be caused by the puncture. These 
included 10 arterioportal shunts, four hematomas, five occluded 
peripheral arteries, and one^abscess. Extravasation of contrast 
medium was observed in four instances. Of the 14 cases in which 
puncture-related angiographic abnormalities were found, 11 
(79%) were examined within 1 week of the puncture. Serial 
studies indicated healing of the arterioportal fistulas. None of 
the hematomas required surgery. These findings support the 
clinical evidence that percutaneous hepatic biopsy and cholangio- 
graphic procedures have a low incidence of significant compli- 
cation but indicate that early postprocedure angiography will 
frequently show vascular abnormalities most of which heal 
spontaneously. The author was unable to show any correlation 
between size of needle or type of procedure and the incidence 
or type of vascular abnormality. 

J. D. Harley 


Magnification angiography in the evaluation of trans- 
planted kidneys. Laasonen L, Edgren J, Mattsson T (University 
Central Hospital, SF—O0170 Helsinki, Finland). Acta Radiol 
[Diagn] 17:200—208, March 1976 


Conventional and magnification angiography was performed 
on 34 consecutive examinations of renal allografts. The magnifi- 
cation technique (X 2, 0.3 mm focal spot) yielded more informa- 
tion than conventional angiography (1.2 mm focal spot) on 19 
occasions. Small intrarenal vessels were seen to better advan- 
tage and abnormalities of filling and vascular morphology were 
more easily diagnosed. Angiographic abnormalities of acute 
rejection include edema, prolonged arterial circulation time, and 
poor filling of cortical vessels. Chronic rejection is angiographic- 
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Southwestern Medical School at Dallas, Dallas, Texas). Radiology 
119:529—535, June 1976 
ally characterized by irregularity and occlusion of large intrarenal 
arteries. Minor vascular irregularities were common in the 
studied material and occurred in acute rejection and as a residual 
of previous rejection episodes and in acute tubular necrosis. 
The authors could not distinguish between acute rejection and 
acute tubular necrosis in four cases. 

J. D. Harley 


Gastrointestinal 


Anomalous biliary and pancreatic duct insertion into duo- 
denal diverticula. Nelson JA, Burhenne HJ (Veteran's Admin- 
istration Hospital, Salt Lake City, Utah). Radiology 120:49—52, 
July 1976 


Over a period of three years, anomalous insertion of the 
common bile duct and pancreatic duct into a duodenal diver- 
ticulum was observed in roughly 396 of all carefully performed 
T-tube cholangiograms. This would indicate that the lesion is 
relatively common and should be sought carefully. In this series, 
the association between the anomalous ductal insertion and 
biliary tract disease cannot be established, since the method of 
patient selection obviates any epidemiologic consideration. Of 
greatest significance is the fact that the anomaly can occur with 
several anatomic variations. Because of the multiple possible 
variations, careful radiographic evaluations of the biliary and 
pancreatic ductal system should be performed before any 
definitive surgery is directed toward a duodenal diverticulum. 


Author's Abstract 


"Blind" evaluation of endoscopic retrograde cholangio- 
pancreatography (ERCP) in the diagnosis of pancreatic 
carcinoma: the "double duct" and other signs. Freeny PC, 
Bilbao MK, Katon RM (University of Oregon Health Sciences 
Center, Portland, Oregon). Radio/ogy 1 19:271—274, May 1976 


A "blind" review of 40 “look-alike” ERCP examinations was 
conducted to determine if pancreatic carcinoma could be diag- 
nosed by ERCP findings alone, and if there were specific findings 
which occurred only in carcinoma. All 11 cases of carcinoma 
involving the pancreas were diagnosed correctly, with no false 
positives or negatives. Irregular (nodular or rat-tailed) pancreatic 
duct encasement or obstruction occurred exclusively in car- 
cinoma. When the adjacent common bile duct was similarly 
involved (Double Duct Sign), the diagnostic certainty increased. 
The results suggest that ERCP is an accurate and reliable 
method for diagnosing pancreatic carcinoma. 

Author's Abstract 


The left lateral view in the plain-film assessment of ab- 
dominal distension. Laufer | (McMaster University Medical 
Centre, Hamilton, Ontario, Canada). Radiology 119:265—269, 
May 1976 


Since the left lateral position facilitates the entry of air into 
the rectosigmoid, it has been employed in the plain-film evalua- 
tion of patients with abdominal distension. The value of this view 
is illustrated by examples of patients with (a) colonic ileus due 
to imipramine hydrochloride (Tofranil) or chlorpromazine, (5) 
partial mechanical obstruction due to diverticulitis, (c) involve- 
ment of the rectum by Hirschsprung's disease, and (d) sequential 
evaluation of a patient with clindamycin colitis. This simple 
maneuver is recommended for (a) evaluation of patients with 
plain-film evidence of low colonic obstruction, (5) problems of 
differential diagnosis between bowel obstruction and ileus, and 
(c) evaluation of patients with conditions affecting the recto- 
sigmoid. 

Author's Abstract 


Saturation kinetics and choleretic effects of iodoxamate 
and iodipamide. An experimental study in dogs. Berk RN, 
Loeb PM, Cobo-Frankel A, Barnhart JL (University of Texas 


The biliary excretion and choleretic effects of iodoxamate 
(Cholevue) and iodipamide (Cholografin) were compared in 
unanesthetized dogs with biliary fistulas in order to assess the 
potential of the two contrast agents for use in intravenous 
cholangiography. For any equimolar infusion rate, more iodoxa- 
mate was secreted in the bile than iodipamide. The volume of 
bile flow (choleresis) associated with the excretion of iodoxa- 
mate and iodipamide was the same. At the constant basal bile 
flow maintained in these studies, there was no difference in the 
maximum biliary concentration of the two compounds. With the 
presently recommended doses, it is unlikely that iodoxamate will 
offer a striking improvement over iodipamide for intravenous 
cholangiography in patients with normal liver function. 


Author's Abstract 


Pancreatic ascites. Recognition and management. Sankaran 
S, Walt AJ. Arch Surg 111:430, April 1976 


The authors review their experience in the diagnosis and 
management of 26 patients with chronic ascites originating from 
disruption of the pancreatic duct. While the majority of the 
article deals with the surgical management, the preoperative 
workup is of interest to radiologists. The majority of patients 
were men with a mean age of 40 and a high alcohol intake. All 
patients had massive ascites and 6595 had upper abdominal and 
back pain. All patients had an elevated serum amylase and an 
elevated amylase in the ascitic fluid. Approximately one-third of 
the patients had a concomitant pleural effusion. An upper G.I. 
series was performed 25 times but in 11 instances failed to 
demonstrate a mass in the region of the pancreas. In seven of 
these 11 patients, however, a pseudocyst was found at lapo- 
rotomy. Thus the contrast study failed to disclose a subsequently 
proved pseudocyst in one-third of the patients. Sonography was 
not helpful in the three patients where it was performed. ERCP 
was successfully attempted in four patients and demonstrated 
leakage of contrast material from the duct into a pseudocyst in 
three of them. In the fourth patient a stenotic duct was noted 
and the patient did well following distal pancreatectomy. Medical 
treatment rarely succeeds, and since the surgical treatment may 
be difficult, an accurate preoperative evaluation is essential. 
This is best accomplished by a high index suspicion, an elevated 
ascitic fluid amylase, a G.I. series, and ERCP. 


David M. Heimbach 
Surgery, U.W. 


Nonoperative extraction of retained common duct stones. 
Caprini JA, Crampton AR, Swan VM. Arch Surg 111:445—451, 
April 1976 


The authors successfully extracted retained common duct 
stones in 17 patients during the past 2 years without surgery. 
They used a variety of instruments including the Burhenne 
catheter, Dormia basket, and Mazzariello biliary forceps. Extrac- 
tion was performed under fluroscopic control usually on an 
Outpatient basis. The authors present several technical points 
which are worth reviewing, but are beyond the scope of this 
abstract. They elaborate several principles which should be 
rigidly followed: (1) sinus tracks are not approached for 6 weeks; 
(2) forceful instrumentation is never done; (3) stones and debris 
are never pushed through the ampulla of Vater; (4) all stones 
over 5 mm are crushed before removal; (5) over distention of 
the ductal system is avoided; (6) sharp pointed instruments are 
advanced under direct vision or within a flexible catheter; (7) 
balloon catheters are not used; (8) adequate drainage of the 
ductal system pre and postmanipulation is mandatory; (9) 
suction is not used. Adhering to these principles shoulc produce 
a high success rate and a very low morbidity rate. 


David M. Heimbach 
Surgery, U.W. 
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Genitourinary 


Reticular neovascularity in malignant and inflammatory 
renal masses. Levin DC, Gordon D, Kinkhabwala M, Becker JA 
(Present address: State University of New York-Downstate 
Medical Center, Brooklyn, New York). Radiology 120:61-68, 
July 1976 


Experienced angiographers were asked to differentiate malig- 
nancy from inflammatory disease on arteriograms of 37 renal 
masses containing fine reticular neovascularity, as opposed to 
the coarser, more irregular vessels typical of hypernephroma. 
The rate of accuracy was only 58%. Distribution of vessels 
chiefly around the periphery of the mass was associated with a 
diagnosis of inflammatory disease in all 6 patients with this 
finding; this was the sole criterion which proved to be helpful 
in making the distinction. The authors feel that when arterio- 
graphy reveals reticular neovascularity, differentiation between 
malignant and inflammatory renal masses may be difficult or 
impossible and that the term "tumor vascularity" should be 
avoided in such situations. 

Author's Abstract 


Papillary necrosis in kidney transplant patients. Kaude JV, 
Stone M, Fuller TJ, Cade JR, Tarrant DG, Juncos LI (University 
of Florida College of Medicine, Gainsville, Florida). Radiology 
120:69—74, July 1976 


Of 158 renal transplant recipients, 75 underwent excretory 
urography at some point during a six-year period, 24 hours to 
7 years after transplantation. In 11 patients, renal papillary 
necrosis (RPN) was found. RPN was associated in 9 patients 
with one or more disease entities known to be the etiologic 
factor to RPN in nontransplanted kidneys. In 2 patients, previous 
rejection episodes were the probable case for RPN. Renal 
papillary necrosis, a rather late complication with renal allograft, 
was demonstrated in this population on an average of 28.1 
months after transplantation. 

Author's Abstract 


Oviduct response to glucagon during hysterosalpingo- 
graphy. Gerlock AJ Jr, Hooser CW (University of Texas Health 
Science Center at Dallas, Dallas, Texas 75235). Radiology 
119:727—728, June 1976 


Nine patients without evidence of tubal patency at routine 
hysterosalpingography were given glucagon. Five of the 9 
responded with tubal dilation and spill. Three of the 4 who did 
not respond had a positive history and clinical examination for 
pelvic inflammatory disease. Data regarding side effects in the 
9 patients studied are presented. 

Author's Abstract 


Collateral circulation to an ischemic kidney. Yune HY, 
Klatte EC (Indiana University School of Medicine, Indianapolis, 
Indiana). Radiology 119:539—546, June 1976 


A review of 301 consecutive abdominal arteriograms given to 
patients suspected of having occlusive arterial diseases was 
conducted. In 99 patients, 35% or more stenosis of the renal 
artery was demonstrated; of these, 40 showed demonstrable 
collaterals to the ischemic kidney. The adrenal and lumbar 
arteries contributed four times more frequently than the peri- 
ureteric arteries to the collateral circulation. Characteristic 
ureteral notching from the periureteric artery collateral was 
noted in only 50% of the cases. Intrarenal collaterals were 
observed and appeared to contribute to the preservation of the 
size and function of the affected kidney. 

Author's Abstract 


Musculoskeletal 


Resorption of the undersurface of the distal clavicle in 
rheumatoid arthritis. Resnick D, Niwayama G (Veterans Ad- 
ministration Hospital, San Diego, California). Radiology 120: 
75—77, July 1976 


An elongated erosion on the undersurface of the distal clavicle, 
adjacent to the coracoid process, may be seen in the shoulder 
of a patient with rheumatoid arthritis. This finding is apparently 
related to inflammatory changes in the coracoclavicular ligament. 
Such an erosion may occur with or without additional radio- 
graphic alterations and, although not entirely specific, suggests 
rheumatoid arthritis. 

Author's Abstract 


Classification of knee ligament instabilities. Part l. The 
medial compartment and cruciate ligaments. Hughston JC, 
Andrews JR, Cross MJ, Moschi A (105 Physicians Building, 
1315 Delauney Avenue, Columbus, Georgia 31901). J Bone 
Joint Surg [Am] 58-A;159—172, March 1976 


Based on the clinical and operative findings in sixty-eight 
knees with acute tears of the medial-compartment and cruciate 
ligaments, a standardized terminology and classification of knee 
ligament instability is presented. With an intact posterior cruciate 
ligament, anteromedial, anterolateral, or posterolateral rotatory 
instability may occur, but not true posteromedial rotatory in- 
stability. With the posterior cruciate ligament ruptured, straight 
anterior, posterior, medial, or lateral instability may be found. 

After acute complete ligament tears the knee is relatively 
painless. There is usually no swelling, locking, or functional 
impairment for walking, but the patient is disabled for running, 
cutting, pivoting, and twisting. With an isolated medial-compart- 
ment tear, the abduction stress test is positive at 3O degrees of 
flexion and negative at zero degrees. With an associated acute 
tear of the posterior cruciate ligament, the posterior drawer 
test is often negative, and the most specific test for an acute 
tear of this ligament is a positive abduction stress test with the 
knee at zero degrees of flexion. Rupture of the anterior cruciate 
ligament is not the primary cause of a positive anterior drawer 
test. This test is most consistently positive with tears of the 
meniscotibial ligament and less so with meniscofemoral tears. 
An associated tear‘of the anterior cruciate ligament or posterior 
oblique ligament augments a positive anterior drawer test. 


Author’s Abstract 


Classification of knee ligament instabilities. Part ll. The 
lateral compartment. Hughston JC, Andrews JR, Cross MJ, 
Moschi A (105 Physicians Building, 1315 Delauney Avenue, 
Columbus, Georgia 31901). J Bone Joing Surg Am 58-A: 
173—180, March 1976 


Lateral instability of the knee is less frequent but more dis- 
abling than medial instability of a comparable amount. At the 
same time the diagnostic tests for lateral instability are more 
subtle and more frequently misinterpreted. Posterolateral rota- 
tory subluxation is demonstrated by an apparently positive 
posterior drawer test with the tibia in neutral rotation or by the 
external rotation-recurvatum test with the knee in extension. 
Anterolateral rotatory subluxation is present when the anterior 
drawer test with the tibia in neutral rotation demonstrates that 
the lateral tibial condyle appears to become more prominent or 
that both condyles appear to become equally prominent. This 
instability is confirmed by the jerk test: a jerk elicited at about 30 
degrees of knee flexion as the moderately internally rotated tibia 
is brought from a position of 90 degrees of flexion to full exten- 
sion while a mild abduction stress is applied. Combined antero- 
lateral and posterolateral rotatory instability is characterized 
by a positive anterior drawer test and apparently positive 
posterior drawer test; an adduction stress test that is 1+ or 2+ 
at 30 degrees of flexion; and positive external rotation-recurva- 
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tum and jerk tests. Straight lateral instability is confirmed by a 
positive adduction stress test at full extension without associated 
external rotation and recurvatum of the tibia, and is present 
when the lateral-compartment ligaments are completely torn 
with an associated tear of the posterior cruciate ligament. 


Author's Abstract 


Total hip replacement in patients with ankylosing spondy- 
litis with involvement of the hip. Bisla RS, Ranawat CS, 
Inglis AE (Present address: 308 North Third Street, Phoenix, 
Arizona 85012). J Bone Joint Surg [Am] 58-A:233—238, 
March 1976 


Twenty-three patients with ankylosing spondylitis underwent 
thirty-four total hip arthroplasties with an average follow-up of 
42.5 months. The over-all results were rated good in all but two 
patients. Significant benefit was obtained in posture and function 
so that these patients could be gainfully employed. Improvement 
in the sum total range of motion was 96.1 degrees in patients 
with bone ankylosis and 150 degrees in those with fibrous 
ankylosis. The preoperative sum total range of motion was 
maintained or improved in hips with a painful arc of motion. 
Most of the limited motion in patients with ankylosed hips was 
due to myositis ossificans. 

Author's Abstract 


Bucket-handle tear of the medial meniscus. A case for 
conservative surgery. Cargill AO'R, Jackson JP (Harlow Wood 
Orthopaedic Hospital, Nottinghamshire NG 18 4TH, England). 
J Bone Joint Surg [Am] 58-A:248—251, March 1976 


To compare the results of two methods of treatment for 
bucket-handle tears of the medial meniscus eighty-seven knees 
were studied, thirty-seven treated by excision of the bucket- 
handle tear alone and fifty by total meniscectomy. A postopera- 
tive history suggestive of locking was given by one patient in 
each treatment group. Anteroposterior laxity was found in 72 
per cent of knees treated by excision of the bucket-handle tear 
alone as compared with 68 per cent of the knees treated by 
total meniscectomy, but in all other respects the results showed 
a marginal preference in favor of the simpler operation. Although 
the numbers are too small to prove that results are better follow- 
ing excision of the bucket-handle tear alone, it is suggested, in 
the absence of evidence that total meniscectomy is more 
advantageous, that the simpler operation of excision of just the 
bucket-handle tear is the treatment of choice in bucket-handle 
tears of the medial meniscus. 

Author's Abstract 


Radiographic and pathologic features of spinal involve- 
ment in diffuse idiopathic skeletal hyperostosis (DISH). 
Resnick D, Niwayama G (Veterans Administration Hospital, San 
Diego, California). Radiology 119:559—568, June 1976 


The vertebral involvement of DISH is described from an 
evaluation of 215 cadaveric spines and 100 patients with the 
disease. Radiographic features include linear new bone forma- 
tion along the anteriolateral aspect of the thoracic spine,.a 
bumpy contour, subjacent radiolucency, and irregular and 
pointed bony excrescences at the superior and inferior vertebral 
margins in the cervical and lumbar regions. Pathologic features 
include focal and diffuse calcification and ossification in the 
anterior longitudinal ligament, paraspinal connective tissue, and 
annulus fibrosis, degeneration in the peripheral annulus fibrosis 
fibers, L-, T-, and Y-shaped anterolateral extensions of fibrous 
tissue, hypervascularity, chronic inflammatory cellular infiltra- 
tion, and periosteal new bone formation on the anterior surface 
of the vertebral bodies. 

Author's Abstract 


Clinical and radiographic abnormalities in ankylosing 
spondylitis: a comparison of men and women. Resnick D, 


Dwosh IL, Goergen TG, Shapiro RF, Utsinger PD, Wiesner KB, 
Bryan BL (Veterans Administration Hospital, San Diego, Cali- 
fornia). Radiology 119:293—297, May 1976 


A clinical and radiographic study of 98 patients with definite 
ankylosing spondylitis (Rome criteria) was undertaken to evaluate 
differences in men and women with the disease. Clinical mani- 
festations which were atypical in the 18 female patients when 
compared to those of the men included older age of disease 
onset, higher incidence of initial and subsequent peripheral joint 
disease, more common cervical spine symptomatology, and 
milder disease course. Radiographic differences in the women 
included a high incidence of cervical spine abnormalities, a 
combination of cervical spine and sacroiliac joint alterations 
with a normal intervening thoracic and lumbar segment, and 
frequent and severe osteitis pubis. 

Author's Abstract 


Nervous System 


Histological changes in the central nervous system follow- 
ing intraventricular administration of oil-soluble contrast 
media. An experimental study in the rat. Praestholm J, 
Klee JG, Klinken L (University Hospital (J.P.), Copenhagen, 
Denmark). Radiology 119:391—393, May 1976 


Following injections of iodophendylate (Pantopaque) in adult 
rats, the contrast medium was shown to be retained in the dilated 
cerebral ventricles for at least 180 days. Histological examina- 
tion revealed macrophages containing phagocytosed lipid on 
the ependymal lining of the ventricles, but there was no leuko- 
cytic reaction to retained or encysted contrast material. The 
macrophages were considered to be involved in the removal of 
iodophendylate. The irritative reaction in the normal central 
nervous system was limited, as opposed to the severe reactions 
previously reported in animals with inflammation of the brain 
and meninges. 

Author's Abstract 


The anterior inferior cerebellar artery in mass lesions. 
Naidich TP, Kricheff Il, George AE, Lin JP (Present address: 
Montefiore Hospital and Medical Center, 111 East 210 Street, 
Bronx, New York 10467). Radiology 119:375—383, April 1976 


Analysis of abnormalities of the configuration of the anterior 
inferior cerebellar artery in lateral projection facilitates diagnosis 
of posterior fossa masses. Cerebellopontomedullary angle lesions 
frequently cause arcuate postero-inferior displacements of the 
rostrolateral artery or reversal of curvature of the ascending 
segment of the meatal loop. Vermian, hemispheric, intra-fourth 
ventricular, and suitably situated extra-axial masses alter the 
plane of the lateral loop of the caudomedial artery. Tonsillar 
herniation may be detected in patients with hypoplastic or 
absent posterior inferior cerebellar arteries by analyzing the 
relationship of the biventral segment of the descending or 
caudomedial artery to the foramen magnum. 

Author's Abstract 


Preoperative laminagraphic evaluation of the sphenoid 
sinus for transsphenoidal surgery. Rothman SLG, Kier EL, 
Kirchner JA, Allen WE Ill (Veterans Administration Hospital, 
West Spring Street, New Haven, Connecticut). Laryngoscope 
12:1986—1998, December 1975 


In recent years the transethmoidal and transnasal approaches 
to the pituitary gland have become increasingly popular. In each 
case, detailed preoperative analysis of the anatomy of the 
sphenoid sinus and its boundaries is crucial in facilitating entry 
to the pituitary fossa and in reducing intraoperative complica- 
tions. Certain operative difficulties and complications are the 
result of the marked variability in the anatomy of the sphenoid 
bone and its sinus. These include: loss of orientation within a 
capacious sinus; perforation of the carotid artery or cavernous 
sinus; injury to the optic nerve or ophthalmic artery; and 
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violation of the subarachnoid space with resultant pneumo- 
cephalus or cerebrospinal fluid rhinorrhea. Pneumatization de- 
velops originally within the presphenoid, beginning anteriorly 
and proceeding posteriorly. Around the time of puberty the 
pneumatization usually penetrates up to the spheno-occipital 
synchondrosis. Dense bony septa remain within the sinus along 
the plane of fusion of the various sphenoidal segments. Pre- 
operative laminagraphy of these ridges and septa is extremely 
helpful in planning the safest and most direct route to the sella. 
Laminagraphy is preferable to routine skull films because the 
septal detail is unobscured by the overlying facial structures. 
Pleuridirectional laminagraphic motion (circular or hypocycloidal) 
is preferred to linear motion because of the clarity and detail 
that they provide. The authors recommend tomography in 
frontal and submento-vertical projections. In the frontal pro- 
jection, sections should be made at least /2 cm apart beginning 
at the level of the posterior ethmoid air cells and continuing to 
the dorsum sellae. In the submento-vertical projection, which is 
ideal for demonstrating the relationship of the ethmoidal cells 
to the sphenoid sinus and which also shows the sagittal and 
lateral sphenoid septa in their entirety, sections should be made 
every 3 to 4 mm from the level of optic canals to the pterygoid 
plates. 

Author’s Abstract 


Review article. Craniopharyngioma: based on 160 cases. 
Banna M (British Institute of Radiology, 32 Welbeck Street, 
London W1M 7 PG, reprints 80p each). Br J Radiol 49:206— 
223, March 1976 


The clinical and radiological manifestations of a series of 160 
craniopharyngiomas from five British centers are reviewed and 
compared with the findings of 1,002 cases collected from world 
literature. In the latter series the incidence was highest in the 
second decade and decreased with advancing age; however, 
in the present series 27% of the patients were over 40 years 
when first seen. The main radiological findings in children and 
adults were compared. Ninety-four percent of the children had 
abnormal plain skull radiographs compared with 60% in adults. 
Tumor calcification was present in 7796 of the children and only 
3596 of the adults. Seventy percent of the children had an ab- 
normal sella compared with 5096 of the adults. Practically any 
type of "sella change" may be seen. Two-fifths of the adult 
patients in this series had a normal skull radiograph and a 
normal carotid angiogram. In more than half of the angiograms 
for all age groups there was no elevation of the horizontal 
segment of the anterior cerbral artery, even though in some 
patients tumor extended high enough to obstruct the foramen 
of Monroe. No pathological tumor circulation was detected. 

Pneumoencephalogram findings supported the concept of 
two distinct sites of origin' of craniopharyngiomas; one above 
the diaphragma sellae obliterating the suprasellar cistern at an 
early stage and invariably associated with a filling defect in the 
third ventricle, and the other (15% in this series) below the 
diaphragma sellae. Only the large and solid craniopharyngiomas 
were demonstrated by isotope scan. With computerized tomog- 
raphy. this tumor has very low density but following contrast 
enhancement, a dense "capsule" is seen, an almost pathoge- 
nomic finding in cystic craniopharyngioma. The solid noncalci- 
fied craniopharyngioma is impossible to differentiate from other 
tumors in the hypothalmus. 

T. Noel K. Allan 


Epidermoids involving the temporal bone: clinical, radio- 
logical and pathological aspects. Nager GT (Johns Hopkins 
Hospital, Baltimore, Maryland 21205). Laryngoscope [Supp! 2] 
85:1—22, December 1975 


Epidermoids or congenital cholesteatomas arise from aberrant 
epithelial remnants and are, therefore, considered blastomatous 
malformations. Their predilective sites are the intracranial cavity, 
the diploe of the skull and the spinal canal. In the base of the 


skull the temporal bone is the most frequent site. Epidermoids 
account for about 0.2-1.5% of all intracranial tumors. The 
majority originate in the cerebello-pontine angle where they 
account for 6—7% of all tumors. Their age incidence reveals a 
great scatter from birth to 80 years. The majority are recog- 
nized during the third and fourth decades with the onset of 
clinical symptoms occurring much earlier. They affect males 
more frequently than females. Their delicate capsule with a 
whitish mother-of-pearl sheen lends then a typical appearance. 
Epidermoids are generally slow growing lesions which may 
remain asymptomatic for years. The irritative effect of their 
content, however, can produce symptoms of dysfunction and 
intense inflammation. Malignant changes occur infrequently. 

Epidermoids may be divided into two groups: intradural or 
intracranial, and extradural or epidermoids of the diploe. The 
radiological appearance of the diploic dermoids is that of a 
radiolucent defect with smooth, sometimes sclerotic margins 
which may be scalloped. They are easily recognized. The intra- 
dural or intracranial temporal dermoids are more difficult to 
identify. They originate more often in the apical portion. They 
may occur in the middle ear behind a normal tympanic membrane 
in a child with no history of ear disease. This condition is not to 
be confused with the cholesteatoma which is associated with 
chronic middle ear disease in which the cyst develops as a result 
of growth of a squmous epithelium from the external auditory 
canal or tympanic membrane. Epidermoids which originate on 
the outer aspect or within the petrous apex may extend into the 
posterior fossa and cerebellopontine angle. 

The erosion produced by an epidermoid is usually more medial 
than that due to an acoustic neurinoma. While the enlargement 
of the internal auditory canal is common in acoustic tumors, 
and rarely seen in epidermoids, the sharply defined destruction 
of the petrous apex is quite unusual for neurinomas of the 
eighth cranial nerve. 

Of a series of 20 epidermoids, four cases are presented. They 
illustrate examples of dermoids originating in the petrous apex, 
the squamous portion of the temporal bone, the mastoid portion, 
and the cerebellopontine angle. 

Robert E. Schaefer 


Radiation Oncology 


Pediatric Hodgkin's disease II. Donaldson S, Glatstein E, 
Rosenberg S, Kaplan H (Stanford University School of Medicine, 
Stanford, California 94305). Cancer 37:2436—2447, 1976 


Between 1962 and 1972, 79 previously untreated children, 
aged 15 years and under with biopsy-proven Hodgkin's disease 
were seen, evaluated, and treated at Stanford University Medical 
Center. Forty-one of the 79 patients had surgical staging with 
laparotomy and splenectomy. Forty-nine patients had the nodular 
sclerosis subtype. Thirteen patients received MOPP chemo- 
therapy as part of their primary management. No relapse was 
seen following aggressive treatment with irradiation and MOPP 
chemotherapy at 4 years as compared to only 6576 relapse-free 
survival in the group receiving radiation therapy alone. The five 
year actuarial survival for all patients was 89% with a relapse- 
free survival of 66%. Among the 79 patients treated, there 
have been five fatal complications of therapy, one being secon- 
dary to radiation pneumonitis, and four due to infectious 
complications. Nonfatal complications are tabulated. True re- 
currences occurred in 596 of the patients and extra-nodal 
extension occurred in 20% of the patients. 

Herbert C. Berry 


The metal/tissue interface effect in irradiation of the oral 
cavity. Gibbs F, Palos B, Goffinet D (University of Utah Medical 
Center, Salt Lake City, Utah 84132). Radiology 119:705—705, 
June 1976 


The authors review the effect of metal/tissue interface in 
irradiation of the oral cavity via the irradiation of dental phantoms 
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with 4 and 6MEV photons. Gold and amalgam interfaces may 
produce local mucosal doses as high as 150%—170%. These 
heterogeneities can be avoided by using 2—4 mm of tissue 
equivalent overlay from the outset. 

Herbert C. Berry 


Five years after central nervous system irradiation of 
children with leukemia. Verzosa M, Aur R, Simone J, Hustu O, 
Pinkel D (St. Jude Children's Research Hospital, Memphis, 
Tennessee 38101). /nt J Radiat Onco/ Biol Phys 1:209—215, 
January-February 1976 


Twenty-two children with acute lymphocytic leukemia who 
attained complete remission and received central nervous system 
irradiation consisting of 2400 rads cranial irradiation in addition 
to five doses of intrathecal methotrexate followed by 28 to 36 
months of multi-agent chemotherapy were uniformly evaluated 
at 60 months for potential longterm toxicity involving neuro- 
psychological functioning and somatic growth. Neurological 
examination at 60 months was normal in all patients. Growth as 
measured by head circumference continued without significant 
deviation from the normal rate. Two patients persisted with a 
slower rhythm of longitudinal growth following cessation of 
therapy. About one-third of the patients were rated below 
average in energy level, motivation, attention span and concrete- 
abstract thinking with one-third to one-half being rated above 
average in these areas. The authors conclude that prevention of 
CNS leukemia including 2400 rads of cranial irradiation in 
children with ALL is effective and without significant longterm 
neurologic toxicity. 

Herbert C. Berry 


Enhanced pulmonary toxicity with bleomycin and radio- 
therapy in oat cell lung cancer. Einhorn L, Krause M, Horn- 
back N, Furnas B (Indiana University Medical Center, Indian- 
apolis, Indiana 46202). Cancer 37:2414—2416, 1976 


In a nonrandomized study the authors report the use of 
radiation therapy plus combination chemotherapy in the treat- 
ment of 13 patients with oat cell lung cancer. Radiotherapy 
utilizing supervoltage irradiation was started with the second 
course of adriamycin and cyclophosphamide (day 22) and the 
primary tumor and mediastinum was treated with 400 rads 
midline tumor dose per day, treating both fields per day to a 
total tumor dose of 2,000 rads. Whole brain irradiation was 
begun at the same time with bilateral opposed lateral ports each 
treated daily to a midline tumor dose of 400 rads to a total dose 
of 2,000 rads. Treatment to the primary tumor and whole brain 
irradiation were repeated with the third dosage of adriamycin 
and cyclophosphamide (day 43) for a total dose of 4,000 rads 
to the primary tumor and whole brain. The antitumor response 
of this therapy was encouraging, with 11 responses in the 13 
patients treated, including four complete remissions (response 
was defined as more than 5096 regression of measurable tumor). 
Pulmonary fibrosis was a significant problem in this series of 
patients and a major cause of morbidity and mortality. Five 
cases of generalized diffuse interstitial pulmonary fibrosis 
occurred 2 to 6 weeks after completion of the 6 week course of 
bleomycin which was included in the multiple drug regimen 
along with Oncovin. Three of these patients have died due to 
pulmonary fibrosis. The authors are impressed with the en- 
hanced pulmonary toxicity due to bleomycin since with use of 
the same chemotherapy protocol in 29 patients without con- 
comitant radiotherapy there were no cases of pulmonary fibrosis. 
The authors have subsequently treated an additional 20 patients 
with essentially the same chemotherapy protocol minus bleo- 
mycin plus irradiation without evidence of pulmonary fibrosis. 


Herbert C. Berry 


Half body radiotherapy. Fitzpatrick P, Rider W (The Princess 
Margaret Hospital, Ontario Cancer Institute, 500 Sherbourne 


Street, Toronto, Ontario, Canada M4X 1K9). /nt J Radiat Oncol 
Biol Phys :197—207, January-February 1976 


During the past 3 years the authors have employed "half 
body" irradiation as a means of inducing palliation in patients 
with symptomatic distant metastases after all conventional 
methods of therapy have been exhausted. The initial impressions 
of the first 82 patients irradiated are reported. Doses in the 
range of 500— 1,000 rads as a single exposure have been used. 
The present scheme is to deliver 800 to 1,000 rads to the 
hemibody and after a waiting period of 1 month for hematologic 
recovery an additional 800—1,000 rads is delivered to the 
second half using parallel opposed AP and PA fields. The acute 
radiation syndrome was rarely severe and never a major clinical 
problem. It was always more marked with upper half body 
irradiation and was absent when the lower half was irradiated. 
No patients showed signs of renal impairment, however, radia- 
tion pneumonitis occurred in several patients and was usually 
associated with intrathoracic metastases. Hematologic tolerance 
was good, even in fact of widespread bone and marrow involve- 
ment by cancer. Pain relief frequently occurred within 24 hr 
of treatment. The radiation tolerance of the lung appeared to 
be the major limiting factor. The majority of patients in this 
study (58) had carcinoma of the breast as their primary disease. 


Herbert C. Berry 


Physics 


Evaluation of xeroradiographic image quality. Zeman GH, 
Rao GUV, Osterman FA (Johns Hopkins Medical Institutions, 
Baltimore, Maryland). Radiology 119:689—695, June 1976 


A theory of edge enhancement has been developed to describe 
xeroradiographic images of linear step objects. The theory is 
shown to give an accurate description of the relationship be- 
tween edge enhancement, subject contrast, radiation exposure, 
selenium charging potential and developer bias potential. An 
optimal transmitted x-ray exposure exists which gives the 
maximum edge enhancement. For low contrast structures, this 
same optimal exposure was found to yield the most acceptable 
images as judged subjectively. This finding has led to the success- 
ful application of automatic exposure termination in mammo- 
graphic examinations using xeroradiography. 


Author's Abstrac: 


The effect of the kVp level on EMI values. Selective imag- 
ing of various materials with different kVp settings. Zatz LM 
(Stanford University School of Medicine, Palo Alto, California). 
Radiology 119:683—688, June 1976 


A variety of materials and tissues as well as 3 patients were 
studied with the EMI scanner using the 100-, 120-, and 140- 
kVp settings. There was little shift in the EMI value for most 
tissues over this range, but significant shifts occurred with 
materials whose effective atomic number was moderately dif- 
ferent from that of water. Use of the highest kVp setting may 
improve visualization of low-contrast images by decreasing the 
noise caused by statistical fluctuations. This shift in EMI values 
can be used to determine the approximate amount of material 
of high atomic number present, such as calcium or iodine. 


Author's Abstract 


Radiobiology 


The effects of nitrobenzene derivatives on oxygen utiliza- 
tion and radiation response of an in vitro tumor model. 
Biaglow JE, Durand RE (Case Western Reserve University, 
Cleveland, Ohio 44106). Radiat Res 65:529—539, 1976 
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The effects of several nitrobenzene derivatives on the oxygen 
utilization and radiation response of multicell spheroids have 
been determined. In this system, the best radiosensitizer was 
nitrotoluene, previously reported to be a poor sensitizer of 
anoxic cells in monolayer cultures. The sensitization of the 
spheroid is interpreted as due to nitrotoluene's immediate in- 
hibitory effect on cellular oxygen utilization resulting in a 
reoxygenation of the centrally located cells. The anoxic radio- 
sensitizre dinitrobenzonitrile markedly stimulated oxygen utili- 
zation producing an immediate protection, presumably because 
the hypoxic fraction of the spheroid was increased. Some radio- 
sensitization did occur with dinitrobenzonitrile at higher concen- 
trations and after longer periods of exposure to the drug. 

The altered radiation response, caused by either nitrotoluene 
or dinitrobenzonitrile, agreed fairly well with the theoretical 
prediction of the radiation response as a function of oxygen 
utilization. A third anoxic sensitizer, dinitrophenylpyridinium 
chloride, which possesses the greatest electron affinity (Hammett 
constant) but has little effect on oxygen utilization, produced 
only a slight sensitization of the spheroids. 

These results indicate that electron affinity alone is not a good 
criterion for predicting the effects of drugs on the radiation 
response of complex systems consisting of both euoxic and 
hypoxic cells. Effects of oxygen utilization may extensively 
modify the drug-enhanced radiosensitization in multicellular 
systems. 

Author's Abstract 


Enhanced tumor cell radiosensitivity in artificial pulmonary 
metastases of the Lewis lung carcinoma. Shipley WU, 
Stanley JA, Steel GG (Harvard Medical School, Boston, Massa- 
chusetts 02114). /nt J Radiat Oncol Biol Phys 1:261—265, 
January-February 1976 


Lung nodules produced by intravenous injection of Lewis lung 
carcinoma cells are useful models for subclinical micrometa- 
stases: this tumor can also be grown subcutaneously where it 
resembles a large primary lesion. The cellular level radiation 
response of this neoplasm can be assessed by colony forming 
ability of individual cells isolated from tumors and suspended in 
agarsolidified medium. This technique was used to obtain survival 
curves for cells irradiated with °°Co gamma rays while growing 
in 500 mm? subcutaneous tumors and O.5, 6.0, or 200 mm? 
lung nodules. These studies indicated that cells of artificial 
metastases are more radiosensitive than those in the larger 
neoplasms. This is due to better oxygenation as well as increased 
cellular radiosensitivity. When the larger tumors are irradiated 
in vivo the survival curve has a terminal Do of 309 rads and the 
proportion of hypoxic cells is 0.36. When O.5 mm? (1.0 mm 
diameter) lung nodules are irradiated in situ the Do — 106 rads 
and the hypoxic fraction is less than 0.005. The small proportion 
of poorly oxygenated cells may be more a function of size than 
the site of tumor growth. Lung nodules of only 2.3 mm average 
diameter (6.0 mm?) have an hypoxic fraction of 0.01, and 
3.5 mm diameter (20 mm?) tumors have 0.04 hypoxic cells. 

Cells isolated from large subcutaneous or 0.5 mm? lung 
tumors also were irradiated in suspension under identical con- 
ditions. The lung tumor cells appeared to be more sensitive 
(Do — 89 rads) than those from subcutaneous tumors (Do — 
111 rads), although scatter in the data makes it difficult to say 
if these differences are significant. The radiocurability of sub- 
clinical malignancy may thus be related to greater cell sensitivity 
as well as more effective oxygenation in very small tumors. 


Janet S. R. Nelson 


Radiation response of artificial pulmonary metastases of 
the EMT-6 tumor. Fu KK, Phillips TL, Wharem MD (University 
of California, San Francisco, California 94143). /nt J Radiat 
Oncol Biol Phys 1:257—260, January-February 1976 


The EMT-6 sarcoma-like tumor of the BALB/c mouse can be 
grown either in vitro or in vivo as a solid subcutaneous tumor 
or as numerous discrete lung nodules (artificial metastases) 
produced by intravenous injection of tumor cells. Following 
treatment of solid tumors with radiation or drugs, cell suspen- 
sions can be prepared and clonogenic cell survival assayed by 
colony forming ability of individual cells plated in Petri dishes. 
EMT-6 tumors growing subcutaneously in the mouse's flank or 
as 0.5—2 mm diameter lung nodules were irradiated with 
graded doses of !?/Cs gamma rays. Cell suspensions prepared 
from flank tumors also were irradiated in vitro. Survival curves 
generated by these three classes of tumor cells showed that 
those from lung nodules were most radiosensitive. The survival 
curves for flank tumor cells had N — 18, Do for the initial portion 
of the curve — 167 rads, and a terminal Do — 357 rads. The 
biphasic survival curve is consistent with the resistent hypoxic 
fraction of cells known to occur in this tumor. The well oxy- 
genated tumor cells irradiated in suspension had an N = 13.5 
and Do — 139 rads. Cells irradiated in lung nodules produced a 
cell survival curve with N — 5.3, an initial Do — 98 rads, and a 
terminal Do — 270 rads. Cells from small lung nodules are the 
most sensitive. This may be related in part to their being well 
oxygenated because of their privileged growth site, although 
even these small artificial metastases appear to have a fraction 
of hypoxic cells, as revealed by the slope change (Do increase) 
in the exponential portion of the curve. The sensitivity may also 
be related to probable existence of a higher proliferating fraction 
in the smaller tumors. 

Janet S. R. Nelson 


Late effects of x irradiation in patients treated for metro- 
pathia haemorrhagica. Smith PG, Doll R (Department of 
Health and Social Security, Cancer Epidemiology and Clinical 
Trials Unit, 9 Keble Road, Oxford, Great Britain). Br J Radiol 
49:224—232, March 1976 


The authors have previously reported on the causes of death 
among 2,068 patients treated with x irradiation for metropathia 
haemorrhagica (benign uterine bleeding) at three Scottish 
radiotherapy centers between 1940 and 1960 (Doll and Smith, 
1968). This condition has now been followed up an additional 
7 years. Five hundred (2496) of the women have now died, 
78 (3.8%) have emigrated, and 25 (1.5%) could not be traced. 
The numbers of deaths from different causes have been com- 
pared with the numbers expected in a population of similar 
age and sex exposed to the Scottish national mortality rates 
over the same period. An excess of deaths from leukaemia 
(seven observed, 2.3 expected) and of cancers of the heavily 
irradiated sites (59 observed, 40.1 expected) continues to be 
observed 5 or more years after treatment. There is no indication 
of any change in the excess death rate, due to cancers of sites 
in the radiation field, with time since treatment up to at least 
20 years after the radiation exposure. Over the same period 
the number of deaths from cancer of the breast was below 
expectation (10 observed, 22.3 expected) and no increased 
mortality from coronary disease was seen (102 observed, 
100.9 expected). 

The mean dose of radiation to the bone marrow has been 
determined for each woman and it is estimated that the excess 
rate of leukaemia in the first 20 years after treatment is about 
1.1 per million women per year per rad. This figure is in accord 
with the estimates derived from the survivors of the atomic 
bomb explosions in Hiroshima and Nagasaki and among patients 
with ankylosing spondylitis treated with x irradiation. However, 
the finding of no excess risk of leukaemia among women treated 
with radiation for cancer of the cervix (Hutchison, 1968) 
suggests that the simple assumption of a linear dose-response 
relationship for leukaemia is incorrect, at least when high doses 
of radiation are delivered to a small volume of marrow. 


Author's Abstract 


Book Reviews 


Gynecologic Oncology. By F. Rutledge, R. C. Boronow, and J. Taylor Wharton. New York: John Wiley & Sons, 272 pp., 1976. 


$18.50 


A total of 272 pages of didactic management of gynecologic 
cancer via M. D. Anderson expertise is worth $18.50. It is 
important for radiation therapists to read this volume since 
many gynecologists will demand the ingredients and recipes for 
their patients as suggested by these master chefs. 

The strength of the book is with Rutledge’s three chapters 
on cancer of the cervix and his chapter on cancer of the ovary. 
These chapters demonstrate an approach which allows the 
reader to share the insights of a superb clinician. | believe the 
description of management of treatment failures in carcinoma of 
the cervix is the finest presentation available. 

Unfortunately, other chapters are uneven. Although some 
cancers are discussed in depth, others are described in a more 
superficial manner. Figures are unnecessarily repeated, and 
some are of poor quality. Tables are presented but are not 


completely discussed. Controversial questions are proposed and 
only some are completely answered. Also, some treatment 
schemes seem unnecessarily complicated. 

Despite these shortcomings, | recommend this book to all 
radiation therapists who are interested in gynecologic oncology. 
The chapters on the cervix should be required reading. However, 
| would like to see future editions reflect additional editing, more 
detailed discussion, and more operative anatomical drawings. 


A. Robert Kagan 
Southern California Permanente Medical Group 
Los Angeles, California 90027 


Radiology of the Small Intestine. By R. H. Marshak and A. E. Lindner. New York: W. B. Saunders, 620 pp., 1976. $37.50 


This text is an expanded and updated revision of the first 
edition published in 1970. Enlarged by 100 pages, it now 
includes chapters on the "Small Bowel in Immunodeficiency 
Syndromes" by Marshak, "Patterns of Spread of Malignancy to 
the Small Bowel" by M. A. Meyers, and "Small Bowel Angio- 
graphy" by S. Baum. New sections review the entities of "Heredi- 
tary Angioneurotic Edema," "Spigelian Hernia," and "Intestinal 
Pseudo Obstruction." Several areas have been updated. For 
example, seven more causes of the malabsorption syndrome are 
listed and described. Other chapters have undergone no sub- 
stantial change since the first edition. The illustrations are 
profuse (600), large size, and overall excellent quality, conform- 
ing to the atlas-type format familiar to readers of the first 
edition. Aside from the new chapters, the vast majority of the 


EP Be 


Advances in Chemical Radiosensitization. Proceedings of a 
national Atomic Energy Agency, 156 pp., 1974. (Available from 


The 12 papers collected in this volume by a distinguished 
panel of scientists range from minireviews of the properties of 
certain groups of radiosensitizing agents to more experimentally 
oriented reports on selected compounds or groups of com- 
pounds. Sensitizers for hypoxic cells are discussed as well as 
iodine containing compounds, repair inhibitors, SH binding 
agents and halogenated pyrimidines. There is a short report of 
clinical experience with combined radiation and chemotherapy 
of malignant disease in humans. 

The book also contains a concise and valuable summary of 
the state of the art with respect to each type of sensitizing agent 
considered plus recommendations to the IAEA and World 


illustrations are the same as in the first edition. Selective addi- 
tions have been made, however, which strengthen the illustrative 
appeal of this work. Again, excellent correlative photographs of 
pathologic specimens are generously provided. 

The text is, in large part, the same concise readable prose 
which characterized its predecessor. Appropriate emphasis is 
again given to granulomatous inflammatory disease of the small 
bowel and a chapter dealing with granulomatosis colitis is 
again included. 

Charles A. Rohrmann 
University of Washington 
Seattle, Washington 98195 


panel organized by the IAEA, Stockholm, June 1973. Vienna: Inter- 
UNIPUB, Box 433, Murray Hill Station, New York 10016). $8 
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Health Organization for additional experimental studies and an 
organizational framework for clinical trials. 

The papers are uniformly clear, informative, well written, and 
well illustrated. The value of a book of this type, unfortunately, 
is somewhat diminished by the inevitably long lag between the 
date of the symposium and the time when the proceedings are 
published. This is especially true when the subject is undergoing 
rapid and continued development. 

Gerald M. Christensen 
University of Washington 
Seattle, Washington 98195 
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Radionuclide Studies of the Genitourinary System. Edited by L. A. Freeman and M. D. Blaufox. New York: Grune and Stratton, 


216 pp., 1975. $14.50 


Freeman and Blaufox have assembled a series of excellent 
review articles dealing with fundamental principles and clinical 
applications of radionuclides as they relate to the evaluation of 
the genitourinary system. There is an excellent review of the 
available armamentarium of radiotracers and their appropriate 
applications. Unfortunately, some information is dated because 
the book is a reprint of Seminars in Nuclear Medicine, published 
in 1974. For instance, only a few of the more recently used 
imaging agents are mentioned. 

For the mathematically oriented, the book contains an inter- 
esting section of clearance techniques which are the basis for 
many qualitative function studies now being refined. 

The clinical section is “disease” oriented and useful for the 
practicing nuclear medicine physician faced with a particular 


clinica! problem. On the whole, clinical reviews are done well 
and present clinically useful data as well as some insight into 
ongoing investigative work. Unfortunately, the section of focal 
lesion of the kidney fails to mention gallium use in the detection 
of renal abscesses. 

Although the work was originally assembled some time ago, 
the book provides a superb foundation for the student and an 
excellent reference for the practicing nuclear medicine physician. 


Michael E. Siegel 
LAC-USC Medical Center 
Los Angeles, California 90033 


Cancer Therapy Abstracts. Edited by C. M. Southam, G. P. Studzinski, G. Zinninger, G. Schwartz, and J. J. Saukkonen. Philadelphia: 
Franklin Institute Press, 1975, first issue, published monthly at $45 annually 


This monthly journal indexes and abstracts current world 
literature about cancer. It is easy to use and valuable for all 
involved in cancer research and/or clinical oncology. It can be 
used as a selective “Index Medicus” in the departmental library 
for quick and convenient research of literature relevant to a 
specific problem. It can also be used as a survey of recent 
literature: the abstract to be used to select articles of greater 


interest requiring closer study and reading in entirety. Overall 

the journal is an excellent and much appreciated abstract which 
I've been using for many months now. 

Warren Sewall 

Crozer-Chester Medical Center 

Chester, Pennsylvania 19013 


Tumors of the Kidney, Renal Pelvis, and Ureter, second series, fascicle 12, Atlas of Tumor Pathology. By J. L. Bennington and 
J. B. Beckwith. Washington, D.C.: Armed Forces Institute of Pathology, paper, 353 pp., 1975. $6.50 


The Atlas of Tumor Pathology was originated by the Commit- 
tee on Pathology of the National Academy of Sciences—National 
Research Council in 1947 to provide standards of diagnosis and 
terminology. To date, the basic purpose remains unchanged. 

This volume is divided into three major sections: Embryology 
and Anatomy of the Upper Urinary Tract; Tumors of the Upper 
Urinary Tract; and Tumors of the Renal Pelvis and Ureter. In 
the preface, the authors state the purpose of this volume is to 
incorporate new, established findings in the areas of epidemiol- 
ogy, histogenesis, histochemistry, morphology, classification, 
diagnosis, treatment, and prognosis of the tumors of the kidney, 
renal pelvis and ureter. | am convinced that the authors have 
attained their goals. 


This book deals primarily with macroscopic and microscopic 
pathology of the tumors of the kidney, renal pelvis, and ureter 
and as such contains very few radiographs. It may be little use 
to general practicing radiologists. However, uroradiologists 
would find the book exceedingly valuable, and it would also be a 
welcome addition in libraries of departments of diagnostic 
radiology and radiation therapy. 

Suresh K. Patel 
Presbyterian — St. Luke's Hospital 
Chicago, Illinois 60612 


Aseptic Necrosis of Bone. Edited by J. K. Davidson. Amsterdam: Excerpta Medica, 355 pp., 1976. $60.95 


This book is a compilation of articles written by seven authors 
and deals with the pathology of aseptic necrosis and the various 
etiologies of this disorder. 

The basic subject of avascular necrosis in its various forms is 
a complex one, and no one answer is given by this book. There is 
some duplication of effort as so often occurs when multiple 
authors are involved. The general discussion of the various forms 
of aseptic necrosis of bone is generally interesting, but the 
section on pathology is unduly long, especially since no one firm 
conclusion is drawn. The chapter on dysbaric osteonecrosis is 
particularly interesting; the discussion of aseptic necrosis in 
hemoglobinopathies is interesting and worth reviewing, but, 
as the author states, pure thalassemia is not associated with 
aseptic necrosis yet a good bit of the discussion is devoted to 
this disease. The last chapter on osteochondrosis is well done, 


and the terminology is approached in a sensible fashion. The 
author points out that Osgood-Schlatter's disease is most likely 
secondary to trauma to soft tissues and is not actually an 
osteochondrosis, and should no longer be included in this 
category of diseases. 

The field of nuclear medicine is changing so rapidly that it is 
difficult to publish a textbook and be up to date. This may be the 
case with this book, since mention of radionuclide scanning is 
minimal although this probably will be the definitive method for 
early diagnosis and follow-up of avascular necrosis in the future. 

Most illustrations are of high quality. Unfortunately the same 
quality did not carry over to the physical binding of the book. 
Prior to completing my review, the front cover began to separate 
although the book had not been physically abused. 
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The reference style also was not to my liking. The practice of 
listing authors names as references interspersed throughout the 
text rather than merely numbering them tends to disrupt the 
train of thought, especially when multiple names and dates 
are given. 


The book will be of interest to physicians concerned with 
aseptic necrosis, but will probably not find its way to every 
radiologist's bookshelf. 

Robert H. Wilkinson 
Harvard Medical School 
Boston, Massachusetts 02115 


International Histological Classification of Tumours No. 13: Histological Typing of Female Genital Tract Tumours. By 


H. E. Pousen and C. W. Taylor. Geneva: World Health Organization, 89 pp., 


parencies, 200 Swiss francs 


This volume is the thirteenth in a series intended to "promote 
the adoption of a uniform terminology and categorization of 
tumours." The book deals with all female genital tract tumors 
with the exception of ovarian tumors, the subject of a separate 
volume (no. 9). The basic classification is reproduced in French, 
Russian, and Spanish. Each category is amplified by descriptive 
and explanatory notes defining, within limits, the histologic 
criteria by which diagnosis may be established. Definitions are 
further amplified by a series of 124 color plates which are 
unusually good and which may be purchased as a set of 
transparencies. 

The classification outline is certainly workable and current in 
most respects and as such would serve as a reference text for 
those dealing with gynecologic tumors. The preface acknowl- 
edges that there will be dissenting views and indeed these will 
be forthcoming. The inclusion of syncytial endometritis as a 
miscellaneous tumor of the trophoblast would almost certainly 
not find general agreement, yet the vast majority of the classifi- 
cation is in accordance with current usage. 

The descriptions provided, as appended to each histologic 
classification, are concise but frequently ambiguous. It. would 
be difficult to distinguish on the basis of the text between 


1975. 75 Swiss francs; book with 124 color trans- 


differentiated adenocarcinoma of the endometrium and atypical 
endometrial hyperplasia —a fact that the authors unhesitatingly 
acknowledge. It is, moreover, unfortunate that the descriptive 
classification of grades of adenocarcinoma of the corpus do not 
strictly correspond with the criteria listed by the International 
Federation of Gynecology and Obstetrics. The descriptions, 
nevertheless, generally serve effectively as a reference guide. 

The color plates are well done and carefully chosen to serve 
as examples for the descriptive text. The transparency collection, 
in particular, would make an outstanding reference file. There 
will be those who consider some of the examples of cervical 
carcinoma-in-situ as severe dysplasia, but the color examples 
are faithful to the text description. 

The authors should be commended in their effort to project a 
classification and descriptive text that meets the general criteria 
outlined. The volume would be a worthwhile addition to any 
library. 

David C. Figge 

Department of Obstetrics and Gynecology 
University of Washington 

Seattle, Washington 98195 


Assessment of Skeletal Maturity and Prediction of Adult Height (TW2) Method. By J. M. Tanner, R. H. Whitehouse, W. A. 
Marshall, M. J. R. Healey, and H. Goldstein. London: Academic Press, 99 pp., 1975, $22.50 


The authors have modified their earlier method of predicting 
skeletal maturity. Twenty bones in hand and wrist are evaluated 
for skeletal maturity and the prediction of adult height. Only the 
radius, ulna and short tubular bones (RUS) or the carpal bones 
can be assessed for the same purposes. 


For most American radiologists who have grown up with the 
Greulich and Pyle atlas, the Bayley and Pinneau's tables for 
predicted height, and Garn's work with the greater predictive 
value of hand centers, the added work of individually assessing 
20 bones, assigning them to maturity stages B-H or |, recording 
a point score for each bone, adding up the points to determine 
the maturity score, and then consulting a graph for the skeletal 
maturity appears as a time consuming task that would hardly 
be justified were there not clear and convincing data that the 
authors' method is appreciably more accurate. 


In the Greulich and Pyle method, the subjectivity of the match- 
ing process between the radiographs and the atlas is a distinct 
weakness. In my opinion it is slightly easier to assess maturity 
of the individual bones using the method of Tanner et al. 

Today's radiologist does not work in a vacuum. The bone age 
is only one factor in the evaluation of a patient's clinical problem. 
There are sophisticated means of evaluating endocrine function 
that help dissipate any potentially greater accuracy in the 
determination of skeletal maturation. 

Also the standard deviation about a given bone age is wide. 
For example, an interpretation of a skeletal maturation of 7 
years on a 7 year old carries a standard deviation of approxi- 


mately 1 year—that is, a misinterpretation of the bone age as 
6 or 8 years would still place the child only one standard devia- 
tion above or below the 7 year value. One advantage of the 
authors' method is the ease of appreciation for standard devia- 
tions around an assigned bone age. 

When the patient's skeletal maturation deviates substantially 
from his chronologic age, serial radiographs are usually obtained 
which tend to minimize differences between the various methods 
of determining skeletal maturation. The prediction of adult 
height is the chief advantage of this method. | interpreted bone 
ages and predicted adult heights on a small series (10 patients) 
with serial radiographs extending to adulthood. The method of 
Tanner et al. was more accurate in adult height prediction than 
the Greulich and Pyle atlas and Bayley and Pinneau's tables. 
Such predictions can be made at younger ages than with the 
Bayley and Pinneau's tables. 

Only the RUS (radius, ulna, short tubular bones) score can 
be used in predicting height. However, when one examines the 
standard deviations of any method of adult height prediction, 
slight increases in accuracy are somewhat questionable. For 
example, a 7-year-old boy with a 7 year bone age has a predic- 
tive adult height standard deviation of 4 cm. Two standard 
deviations would be 8 cm. The reviewer determined the bone 
maturation on 25 patients by both the Tanner et al. method and 
the Greulich and Pyle atlas and found a fairly close correlation. 
Bone ages were slightly less with the Tanner method and were 
more consistent on film reinterpretation 1 month after the 
initial evaluation. 
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In summary, although the Tanner approach is too time con- 
suming for clinical use by the general radiologist, it should 
be in radiology libraries as an alternate method for determining 
skeletal maturation, and probably should be used for adult 


height predictions in the questionable practice of drug therapy 
to decrease heights of girls. 

William H. McAlister 

Mallinckrodt Institute of Radiology 

St. Louis, Missouri 63110 


Cancer of the Head and Neck (proceedings of an international symposium, Montreux, Switzerland, April 2—4, 1975). Edited by 
R. G. Chambers, A. M. P. Janssen de Limpens, D. A. Jaques, R. T. Routledge. New York: American Elsevier, paper, 365 pp., 1975. 


$53.95 


This book is a collection of papers presented at a conference. 
Several contributions deal with diagnosis and pathology, but 
most report on treatment of cancer of head and neck. Of 48 
papers, six are related to radiotherapy and 11 discuss some 
combination of surgery, chemotherapy, and radiotherapy. 
Twenty-five presentations are devoted to surgery of head and 
neck tumors and about half deal with prosthetic and reconstruc- 
tive procedures. The largest collection of papers is related to 
oral cavity. but all anatomical sites are covered by at least one 
paper. 

Almost half the authors are American, others are from Great 
Britain, several European states, and India. A number of large 
cancer centers are represented including Royal Marsdan Hos- 
pital, Institute Gustave Roussy in Villejuif, Netherland Cancer 
Institute, Italian National Cancer Institute, and M. D. Anderson 
Hospital. This is important because contacts between clinical 
oncologists in Europe and North America are still insufficient 
in number and intensity. 

As is frequent in published proceedings, these papers range 
from poor to very good. To a therapeutic radiologist, the book 
will deliver the message that he must seek cooperation from a 
surgeon for patient evaluation before treatment, combined 
therapy where indicated, and early detection of radiation 
failures which could be salvaged by surgery. 

The strength of the book, however, is in papers on reconstruc- 
tive surgery which show how large full-thickness defects after 


Oral Roentgenographic Diagnosis, 4th ed. By E. C. Stafne and J. 


When the first edition of Stafne's book appeared in 1958 it 
was acclaimed as "a classic in its field" [1]. Another reviewer [2] 
wrote “the entire book is magnificent.” This book has now been 
published in its fourth edition. Authorship has expanded to two 
authors and nine expert contributors. Its size has increased from 
303 pages to 478 pages. 

Fortunately, there has been no change in the quality of the 
illustrations. The 1,338 roentgenograms comprising the 423 
figures illustrating the first edition were praised as “models of 
excellence” [2]. This remains true in the latest edition. 

The first edition was composed of 20 chapters. Although 
revisions have been made, it is a credit to the excellence of 
Stafne’s original work that such revisions have not been ones of 
substance but rather of added knowledge over the years. 

New contributors have added seven chapters (four in the form 
of extensive appendixes) since the first edition. These additions 
deal with periodontal disease; the temperomandibular joint; 
injuries to teeth, jaws, and zygomas; roentgenographic tech- 
niques; the processing of x-ray films; roentgenographic physics; 
and health physics. Although these chapters are excellent, | feel 
that a chapter such as that on the temperomandibular joint 
could benefit from a cooperative effort with members of the 
department of roentgnology in the Mayo Clinic (e.g., see the 
paper on Routine Tomography of the Temperomandibular Joint 


radical resection on head and neck can be repaired and accept- 
able facial features reconstructed in situations which at first may 
appear hopeless. Many excellent photographs illustrate such 
cases. The book also shows the increasing role of chemotherapy, 
especially using multiple drug sequential treatment combined 
with radiotherapy, surgery, or both. A number of other points 
are raised, many of less interest to radiotherapists. Among them 
is the significance of erythroplasia as a common early malignant 
lesion of oropharynx and oral cavity; advantage of tatooing 
tumor extent with margins before preoperative irradiation to 
assure adequate excision later; and practical steps and results 
of dental care before and after radiotherapy. 

A major drawback to the book is its organization. Division 
into three parts does not correspond to subjects of papers, and 
the reader has to go through the contents of the book to find 
papers of special interest to him. There is an author index but 
no subject index, which makes use of the book as a reference 
source rather impractical. 

Despite these shortcomings, the volume contains useful, 
informative reading for radiologists, surgeons, and internists 
who care for patients with tumors of the head and neck. 


J. F. Kotalik 
The Ontario Cancer Foundation 
Thunder Bay, Ontario, Canada 


A. Gilbilisco. Philadelphia: W. B. Saunders, 478 pp., 1975. $20 


by A. W. Stanton and H. L. Baker (Radiol Clin North Am, 
April 1976). 

It would be a mistake to think that this is a book for dentists 
and oral surgeons only. It is a magnificent and generous contri- 
bution by oral surgeons and dentists to the verdant field of 
roentgenologic literature. 

At one time, while reviewing roentgenograms of 600 jaw 
cysts and tumors, | had the immense and stimulating benefit of 
Stafne's wisdom. Such an experience leads one to believe and 
hope that a future edition will find still others contributing their 
talents just as renowned medical physicist M. D. Williams has 
contributed two superb chapters to this edition. Useful additions 
would include such aspects as the history of dental and oral 
roentgenology; technique of and practical indications for 
sialography (only touched on in this edition); possible use of the 
microfocus tube in dental roentgenography; embryology of 
the teeth and jaws; and a glossary of dental terms for the 
nondentist. 

One reviewer of the first edition [3] referred to the chapter 
on oral roentgenographic manifestations of systemic disease as 
"a monument to the author" and added that "to many, it alone 
will be worth the price of the book." This chapter, now authored 
by E. E. Keller and E. C. Stafne, has been expanded from 50 to 
70 pages, and it remains a jewel in this book. 
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Splendid as this book is in every aspect, this reviewer would 
like to question, with the hope of developing discussion, one 
recommendation made in the chapter of dental caries. In dis- 
cussion of the optimal time intervals for periodic x-ray examina- 
tions for dental caries (in light of variable susceptibility of 
people to caries) the author states: 

Examination should begin at least by 4 years of age, for 
the onset of most of the carious lesions of the primary 
teeth occurs at about 4 to 7 years of age. In general, 
the intervals for bite-wing examinations probably should 
not exceed 6 months until the patient has reached 20 
years of age, or until such time as there is definite 
evidence of decreased susceptibility. 

This statement has not been modified in any way since the 
1958 edition. There may be no need to. But it would be of vital 
interest to know the accumulated radiation dose to the thyroid, 
thymus, and gonads over the period indicated. Furthermore, 
the same question could be asked in connection with x-ray 


techniques such as that illustrated in figures 1—28 (occlusal 
examination of the anterior region of the maxilla). 

One unhappy error that occurs a dozen times is the misspelling 
of the name of a pioneer in head-and-neck roentgenology, C. A. 
Waters (1888—1961). Instead of the correct eponymic use 
“Waters view,” it is misspelled “Water's view." 

This book should be within reach of every roentgenologist 
whose work includes the areas of the facial bones, the jaws, 
and their contents. It will soon become a trusted friend. 


André Bruwer 
Radiology, Ltd. 
Tucson, Arizona 85711 


REFERENCES 


1. Raper HR: As | see it. Dent Survey 35:497—500, 1959 
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Natural Background Radiation in the United States, Report no. 45, Recommendations of the National Council on Radiation 
Protection and Measurements. Washington, D.C.: NCRP, 163 pp., 1975. 


This NCRP report is concerned with the assessment of the 
radiation dose to the human population from various sources 
of natural background radiation; no animal data is presented. 
The report describes in detail the types of natural radiation in 
the environment and divides these types into two classes 
depending on their source or origin: extraterrestial and terrestial. 
The terrestial sources are subdivided into primordial and cosmo- 
genic sources. The discussion of cosmogenic sources is more 
thorough than in previous reports. Each of the classes is dis- 
cussed in detail separately and then combined to provide the 
total dose equivalent to man, based on the best estimates of the 
dose equivalent to certain important body organs (i.e., gonads, 
skeleton, lungs, gastrointestinal tract, and thyroid). 

An extremely interesting section on the exposure to radiation 


and radioactive material from nuclear weapons testing is in- 
cluded. This section makes particularly informative reading in 
light of recent governmental and public hearings and issues. 
The text is well written and organized and contains numerous 
excellent maps, tables, charts, and graphs. An extensive bibliog- 
raphy and useful glossary is included. This report is aimed 
primarily at physicists who are concerned with the effects of 
radiation on healthy individuals and the application of physics 
principles to patients undergoing diagnostic radiology pro- 
cedures or who are being treated with the various radiation 
modalities. 
Larry D. Greenfield 
City of Hope National Medical Center 
Duarte, California 91010 


Practical Approaches to Pediatric Radiology. By A. K. Poznanski. Chicago: Yearbook Medical Publishers, 462 pp., 1976. $31.50 


Most radiology textbooks are merely an assimilation of pre- 
viously known facts which have been compiled, edited, and 
illustrated by the author. This book is a pleasant and refreshing 
exception. Most of the approaches discussed are the author's 
personal methods, which is both interesting and enlightening. 

The textbook is a guide to the roentgenologic evaluation of 
the pediatric patient. The author imaginatively discusses the 
indications and methods of various examinations. In addition, 
specific radiologic techniques and basic diagnostic signs of 
disease entities are often included. 

Several points of potential disagreement between the author 
and other pediatric radiologists are: the large number of “rou- 
tine" views included in some of the examinations listed in 
Appendix 2; the use of erect views of the chest in infants; the 
high radiation dosage of "routine" magnification chest radio- 
graphy in the neonate, the infrequent use of a pneumocolon for 
possible polyps; and the use of heavy sedation rather than 


general anesthesia for certain special procedures. These differ- 
ences of opinion only emphasize that there are e variety of 
means to achieve the same diagnostic end. It is hoped that 
computed tomography and ultrasound will be discussed in 
future editions. 

Like all of Poznanski's publications, this book is detailed and 
clearly written. The main strength is the lucid text which is 
adequately illustrated by very good radiographs and supple- 
mented by comprehensive references. 

This excellent book should be read and used as a reference 
text by all physicians and technologists who are involved in 
the roentgenologic examination of infants and children. 


Donald R. Kirks 
Children's Medical Center of Dallas 
Dallas, Texas 75235 
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Special Procedures in Chest Radiology, Saunders Monographs in Clinical Radiology, vol. 8. By S. S. Sagel. Philadelphia: W. B. 


Saunders, 1976. $17.50 


This monograph divides the subject of special procedures in 
chest radiology into seven sections: tomography, fluoroscopically 
assisted lung biopsy techniques, bronchography, pulmonary 
angiography, thoracic aortography, nuclear medicine in lung 
disease, and pediatric pulmonary techniques. An attempt has 
been made to provide the most current information in each of 
these areas. In this regard, the work succeeds admirably. 

This is largely a "how to do it" book in which technical aspects 
regarding the performance of the procedures are properly 
given major emphasis. | feel the monograph should prove to be 
of great value to individuals in training as well as to those 
already involved in doing these studies. In each chapter, the 
indications for undertaking the examinations undergo critical 
review. Tomography is felt to be overutilized and bronchography 
to have limited applications. The section on fluoroscopically 
assisted lung biopsy techniques is particularly valuable, providing 
an excellent analysis of this fast-moving area or radiology. 

The section on tomography includes no discussion of the 
present role xerotomography or of computed tomography in the 


diagnosis of chest disease. Presumably the latter technique has 
not been included because of insufficient experience with the 
procedure. 

A few statements made in the book are difficult to accept. 
Comments that oblique tomography is rarely helpful and that 
early recognition of pulmonary nodules appears to have little 
effect on postsurgical prognosis seem difficult to support in 
light of current thought. Such opinions appear infrequently and 
do not detract significantly from the overall value of the infor- 
mation presented. 

The volume is well written, the illustrations are excellent, and 
the bibliography is well selected. Although the book contains 
little information that cannot be found elsewhere, it can be 
recommended highly as a concise review of the subject of 
special procedures in chest radiology. 

E. Robert Heitzman 
SUNY Upstate Medica! Center 
Syracuse, New York 13210 


News 


San Francisco Courses 


Two postgraduate courses will be offered on consecutive 
dates in March by the University of California, San Francisco, 
at the Fairmont Hotel: March 7—11, Diagnostic Radiology: 
1977; and March 12 and 13, A Practical Course in Ultrasound. 
For information, contact Extended Programs in Medical Edu- 
cation, University of California, 569 U, San Francisco, California 
94143, or telephone (415) 666-4251. 


Angiography: Methods and Basic Problems 


An intense 2 day course on current angiographic methods 
will be January 7 and 8 at Massachusetts General Hospital, 
Boston. Sponsored by the hospital and Harvard Medical School, 
the course will focus on technical details of selective and super- 
selective arterial and venous catheterizations, pharmacoangio- 
graphy, vasoactive drug infusions, and transcatheter emboliza- 
tions. Special! features will be small group workshops, extensive 
use of videotape display, and panel discussions using actual 
cases. A syllabus will be provided. Faculty will be from Massa- 
chusetts General Hospital under the direction of Christos A. 
Athanasoulis. Guest faculty will include Stanley Baum, Robert I. 
White, Jr., and Harvey Eisenberg. The course will carry 13 
hours AMA Category | credit. The fee is $145, and registration 
is limited. For additional information, write Associate Dean, 
Department of Continuing Education, Harvard Medical School, 
25 Shattuck Street, Boston 02115. 


Pediatric Radiology Seminar 


The second annual seminar, Problems in Pediatric Radiology, 
will be February 8—12 at Dutch Inn, Lake Buena Vista, Florida. 
The seminar is sponsored by the University of Miami School of 
Medicine Department of Radiology. The fee is $175, $100 for 
residents and fellows. Additional information is available from 
Lucy R. Kelley, Department of Radiology, University of Miami 
School of Medicine, Post Office Box 520875, Biscayne Annex, 
Miami, Florida 33152. 


Florida Seminars 


Three consecutive radiology seminars have been scheduled 
for March by the Department of Radiology, University of Miami 
Medical Center. The seventh annual Special Radiological Pro- 
cedures Seminar will be March 19—22. Fee is $250, general; 
$120, residents and fellows. Scheduled for March 22—26 is 
the fifteenth annual clinical radiology seminar Advances in 
Cancer Diagnosis (Noninvasive and Invasive Techniques). Fee is 
$215, general; $105, residents and fellows. Both seminars will 
be at the Konover Hotel in Miami Beach. An additional seminar, 
Pathologic-Radiologic Correlations, will be held on a Carribean 
cruise and will be March 26—29. Fee and destination have yet 
to be determined but will include an $80 registration fee, round 
trip passage, and meals. For information about any of the 
seminars, contact Lucy R. Kelley, Department of Radiology, 
University of Miami/Jackson Memorial Medical Center, Miami 


Fleischner Society Symposium 


The Fleischner Society, a multidisciplinary international or- 
ganization devoted to the study of the chest, will hold its seventh 
annual symposium at the Americana of Bal Harbour in Miami 
Beach, Florida, from February 27 to March 2, 1977. The 
symposium will be divided into lectures and refresher courses 
as well as small group sessions conducted by individual faculty 
members. Commercial and scientific exhibits will also be fea- 
tured. Sessions are approved for 20 hours AMA Category | 
credit. Fees are $225, $150 for residents or fellows. Checks 
should be payable to the Fleischner Society and mailed to Lucy 
Kelley, Department of Radiology, Jackson Memorial Hospital, 
Miami. 


Aspen Radiology Conference 


The seventh Aspen, Colorado Radiology Conference, February 
28 to March 4, will explore the impact of clinical and techno- 
logical advances on radiologic practice. Designed for physicians 
and scientists interested in diagnostic and nuclear radiology and 
diagnostic ultrasound, topics will include advances in bone, 
cardiovascular, gastrointestinal, obstetrics/gynecology, and neu- 
roradiology involving a triradiologic approach. Advances in the 
subdivisions relating to these topics will be surveyed as refresher 
courses in independent diagnostic radiology, nuclear radiology, 
and diagnostic ultrasound sessions. Changes implemented in the 
1977 meeting will include the ultrasound course, a plenary 
session on total body CT scanning, and comparison of CT with 
diagnostic ultrasound and nuclear imaging. Additional informa- 
tion is available from Emanuel Salzman, Division of Radiology, 
Beth Israel Hospital, Denver, Colorado 80204; telephone (303) 
825-2190. 


Cancer Seminar 


Update on Cancers of the Gastrointestinal System is the title 
of a seminar slated for February 3—5 at the Sonesta Beach 
Hotel and Tennis Club, Key Biscayne. This seminar is sponsored 
by the Division of Radiation Therapy and Gastroenterology at 
University of Miami Medical Center and Department of Radiation 
Therapy at Cedars of Lebanon Hospital. Fees are: $175, general; 
$100, residents and fellows. For additional information, contact 
Komanduri K. N. Charyulu, P.O. Box 520875, Biscayne Annex, 
Miami, Florida 33152. 


Adjuvant Therapy of Cancer Conference 


An international conference on the Adjuvant Therapy of Cancer 
will be March 2—5 at the Doubletree Inn, Tucson. Sponsor is 
the Section of Hematology and Oncology of the University of 
Arizona. Registration fee is $100 and covers both scientific and 
social program costs. For further information, write Sydney E. 
Salmon, Section of Hematology and Oncology, University of 
Arizona College of Medicine, Tucson, Arizona 85724. 


Refresher Course in Cardiac Radiology 


A refresher course in cardiac radiology will be presented by 
the North American Society for Cardiac Radiology, March 20— 
24 at the Hyatt Regency in Phoenix. The program will include 
didactic and seminar presentations of topics dealing with the 
radiology of pediatric and adult heart disease, as well as dis- 
cussions of new techniques in cardiac diagnosis and a scientific 
session for all participants. For further information, write to 
M. Paul Capp, Department of Radiology, Arizona Medical Center, 
Tucson, Arizona 85724. 


Computed Tomography Symposium 
and Course 


An unusual international symposium and course on computed 
tomography will be April 3—8 in Miami Beach to provide an 
opportunity for those who have had experience with cranial 
and body CT to exchange information and ideas. Other objec- 
tives are to explore and identify priorities in research and 
development and to promote the best clinical uses of this new 
investigative tool. To serve as a basis for discussions and to 
provide a structured course, a comprehensive series of lectures 
is planned as well as a physics program. The course will carry 
20 hours AMA Category | credit. Sponsors are Juan M. Taveras 
and Paul F. J. New. Those wishing to present papers should 
submit abstracts of 100—200 words to J. M. Taveras, Depart- 
ment of Radiology, Massachusetts General Hospital, Boston, 
Massachusetts 02114. Additional information is available from 
Susan Lincoln at the same address. Registration fees are $150 
for physicians and $60 for physicists. 
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Research Training Fellowships 


Research training fellowships in 1977—1978, sponsored by 
the International Agency for Research on Cancer, are available 
for junior scientists. The agency is especially interested in 
applications for training in epidemiology, biostatistics, and en- 
vironmental carcinogenesis — both chemical and viral. Applicants 
should be engaged in research in medical or allied sciences and 
intend to pursue a career in cancer research. Fellowship applica- 
tion formsandinformation are available from Chief of the Research 
Training and Liaison Unit, International Agency for Research on 
Cancer, 150, cours Albert-Thomas, 69009 Lyon, France. Ap- 
plication deadline is January 31, 1977. 


Diagnostic Ultrasound Training Programs 


The Diagnostic Ultrasound and Training Center of Episcopal 
Hospital, Philadelphia, announces a number of ultrasound train- 


ing courses. Introductory courses will be offered December 6— 
10, 1976 and March 7—11, 1977, while advanced abdominal 
scanning courses will be January 10—14 and April 11—15, 
1977; and echocardiography courses are scheduled for Febru- 
ary 7—11 and May 9—13, 1977. All consist of daily lectures and 
afternoon workshops and are approved for Category | AMA 
credit. Fees for the 1 week courses are $350 including luncheon 
and transportation from a convenient hotel. One month precep- 
tor programs in diagnostic ultrasound are also available at 
Episcopal Hospital. Registration is limited to two physicians 
per month. Fee is $1,000. Also offered are 6 month training 
programs for technologists who have completed at least 2 years 
in an allied health sciences field and a 1 year fellowship in 
ultrasound starting July 1, 1977. Additional information for all 
programs is available from Barry B. Goldberg, Section of 
Diagnostic Ultrasound, Episcopal Hospital, Philadelphia, Pennsyl- 
vania 19125; telephone (215) 427-7310. 
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Radiologic Societies 


International Societies 


Fleischner Society. Secretary, E. Robert Heitzman, State University of 
New York Upstate Medical Center, Syracuse NY 13210. Annual Meeting 
1977. Town and Country Convention Center, San Diego CA, Feb 27 
Mar. 2 

Inter-American College of Radiology. Secretary, Gaston Morillo, 
Department of Radiology, Jackson Memorial Hospital, 1611 NW 12th 
Avenue, Miami FL 33136. 


International Skeletal Society. Secretary-Treasurer, Jack Edeiken, 
Radiology Dept, Thomas Jefferson University Hospital, 11th and Walnut 


Sts. Philadelphia PA 19107. 


International Society of Radiology. Hon. Secretary-Treasurer, W. A. 
Fuchs, Department of Diagnostic Radiology, University Hospital, In- 
selspital, CH-3010 Bern, Switzerland. 


U.S. National Societies 


American Association of Physicists in Medicine. Secretary, John 
Wright, Radiology Department, Geisinger Medical Center. Danville PA 
17821 


American Board of Radiology. Secretary, C Allen Good. Kahler East, 
Rochester MN 55901. 


American College of Radiology. Executive Director, William C. Stronach 
20 N. Wacker Drive, Chicago IL 60606. 


American Institute of Ultrasound in Medicine. Executive Secretary, 
Donna LaMaster, PO Box 25065, Oklahoma City OK 73125 


American Nuclear Society. Program Chairman, Ted D. Tarr, U.S. Energy 
Research and Development Administration, Mail Station A-436 Office of 
Assistant Administrator for Nuclear Energy, Washington DC 20545 


American Osteopathic College of Radiology. 1976 Program Chair 
man, Joseph C. Andrews, 13355 East Ten Mile Road, Warren MI 48089 
1977 Program Chairman, George O. Faerber, 1087 Dennison Avenue, 
Columbus OH 43201. Annual Meeting: Oct 17-21, 1976, New Orleans LA 


American Radium Society. Secretary, Richard H. Jesse, Dept of Surgery, 
M.D. Anderson Hospital and Tumor Institute, Houston TX 77025. Annual 
Meeting: Las Vegas, April 24—28. 


American Roentgen Ray Society. Secretary, James Franklin Martin, 
300 S. Hawthorne Rd., Winston-Salem NC 27103. 


American Society of Neuroradiology. Secretary, Arthur E. Rosenbaum, 
University of Pittsburgh School of Medicine, Pittsburgh PA 15261. Annual 
Meeting: March 27—April 1, Hamilton Princess Hotel, Bermuda. 


American Society of Therapeutic Radiologists. Secretary, Robert W 
Edland, 1836 South Ave., LaCrosse WI 54601. Annual Meeting: Oct 13-17, 
1976, Hyatt Regency, Atlanta GA. 


Association of University Radiologists. Secretary- Treasurer, Gerald T 
Scanlon, Milwaukee County Medical Center, Milwaukee, WI 53226. 
Annual Meeting: April 30- May 4, 1977. Kansas City KA 


Health Physics Society. Executive Secretary, Richard J. Burk, Jr., 4720 
Montgomery Lane, Bethesda MD 20014 


North American Society of Cardiac Radiology. Secretary. Treasurer, 
Erik Carlsson, University of California, San Francisco CA 94143 


Radiation Research Society. Executive Director, Richard J. Burk, Jr, 
4720 Montgomery Lane, Bethesda MD 20014 


Radiological Society of North America, Inc. Secretary, Theodore A 
Tristan, Fifteenth Floor, One MONY Plaza, Syracuse NY 13202. Annual 
Meeting: 1976 Nov 14-19; 1977, Nov 27—Dec 2: 1978, Nov 26- Dec 1. all 
in Chicago IL 


Section on Radiology, American Medical Association. Secretary, 
Antolin Raventos, Dept of Radiology, School of Medicine, University of 
California, Davis. 

Society of Gastro-Intestinal Radiologists. Secretary Treasurer, Walter 
Whitehouse, Dept of Radiology, University of Michigan, Ann Arbor MI 
48104. 


Society of Nuclear Medicine. President, 475 Park Avenue S, New York 
NY 10016. 


Society for Pediatric Radiology. Secretary- Treasurer, John P. Dorst, 
601 N Broadway, Baltimore MD 21205. 


The Society of Uroradiology. Secretary-Treasurer, Howard M. Pollack, 
Dept of Radiology, Episcopal Hospital, Front St at Lehigh Ave, Philadelphia 
PA 19125. 


U.S. State and Local Societies 


Alabama 


Alabama Academy of Radiology. Secretary-Treasurer, Lawrence E 
Fetterman, 1720 Springhill Ave, Suite 201, Mobile*AL 36604 


Section of Radiology, National Medical Association. Secretary, Ivy 
Brooks, Dept of Radiology, Veterans Administration Hospital, PO Box 511. 
Tuskegee AL 36083. 

Southern Radiological Conference. Secretary- Treasurer, J. W. Maxwell, 
PO Box 2144, Mobile AL 36601. Annual Meeting: Jan 28-30, 1977, 
Grand Hotel, Point Clear AL 36564 


Alaska 


Alaska Radiological Society, Chapter ACR. Secretary Treasurer, John J 
Kottra, 3200 Providence Ave. Anchorage AK 99504 


Arkansas 


Arkansas Chapter of ACR. Secretary-Treasurer, Richard Seibold, Jr., 
Wadley Hospital, Texarkana AR 75501. 


Arizona 


Arizona Radiological Society, Chapter of ACR. Secretary, Irwin M 
Freundlich, 1501 N Campbell Ave, Dept of Radiology, Tucson AZ 85724 


California 


California Radiological Society, California Chapter of ACR. Execu- 
tive Secretary, J. Michael Allen, 1225 8th St, Suite 590, Sacramento CA 
95814. 

East Bay Radiological Society. Secretary. Treasurer, Richard H Cul- 
hane, 4 Vista del Mar, Orinda CA 74563. 

Los Angeles Radiological Society. Secretary, Arthur F. Schanche, 333 
N Prairie Ave, Inglewood CA 90301 

Northern California Radiological Society. Secretary, Patrick J Grin- 
sell, 1207 Fairchild Ct, Woodland CA 95695. 

Northern California Radiotherapy Association. Secretary- Treasurer, 
John D. Earle, Stanford Medical Center, Stanford CA 94305. 

Orange County Radiological Society. R. Lawrence Argue, 100 E 
Valencia Mesa Dr, Fullerton CA 93632. 

Radiological Society of Southern California. Secretary. Treasurer, 
Duane Eugene Blickenstaff, La Jolla Radiology Medical Group, Inc, 7849 
Fay Ave, La Jolla CA 92037. Meetings : Oct 1976, Santa Barbara ; Dec 1976, 
Newport; Feb 1977, Palm Springs 

Redwood Empire Radiological Society. Secretary, Hal B. Peterson, 
357 Perkins St, Sonoma CA 95476. 

San Diego Radiological: Society. President, Donald J. Fleischli, 7849 
Fay Ave, La Jolla CA 92037. 

South Coast Radiological Society Chapter of ACR. Secretary. 
Treasurer, Bran R. Schnier, Dept of Radiology, Cottage Hospital, Pueblo 
at Bath, Santa Barbara CA 93105. 

Southern California Radiation Therapy Society. Secretary Treasurer, 
Jerome Stuhlborg, 514 N Prospect, Redondo Beach CA 90277 


Colorado 


Colorado Radiological Society, Chapter of ACR. Secretary, John 
Pettigrew, 2215 N Cascade, Colorado Springs CO 80907. 


Rocky Mountain Radiological Society. Secretary- Treasurer, Lorenz R 
Wurtzebach, 4200 E 9th Ave., Denver CO 80220. 
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Connecticut 
Connecticut Valley Radiologic Society. Secretary- Treasurer, Gerald N 
LaPierre, 759 Chestnut St, Springfield MA 01107 


Radiological Society of Connecticut, Inc. Secretary, Gerald L Baker, 
85 Jefferson St, Hartford CN 06106 


Delaware 


Delaware Chapter of ACR. Secretary, Ekkehard S. Schubert. Wilming 
ton Medical Center, PO Box 1951, Wilmington DE 19899. 


District of Columbia 


Section on Radiology, Medical Society of the District of Columbia, 
Secretary-Treasurer, Albert M. Zelna, 21 Masters St. Potomac MD 20854 


Florida 
The Florida Radiological Society, Chapter of ACR. Secretary, John 
T. Johnson, P.O. Box 2075, Sanford FL 32771. 


The Florida West Coast Radiological Society, Inc. Secretary- 
Treasurer, Aaron Longacre, 501 E Buffalo Ave, Tampa FL 33606. 


Greater Miami Radiological Society. Secretary, Kenneth D. Keusch. 
6201 S.W. 112th St., Miami FL 33156. 


North Florida Radiological Society. Secretary, Charles E. Bender, 1430 
16th Ave S, Jacksonville Beach FL 32250. 


Georgia 
Atlanta Radiological Society. Secretary-Treasurer, James H Larose, 
Dept of Nuclear Medicine, South Fulton Hospital, East Point GA 30344 


Georgia Radiological Society, Chapter of ACR. Secretary, E. P. Rasmus- 
sen, Piedmont Professional Bldg, 35 Collier Rd NW, Atlanta GA 30309 


Hawaii 

Hawaii Radiological Society, Chapter of ACR. Secretary. Treasurer. 
Michael J. McCabe, Straub Clinic and Hospital, Honolulu HI 96813 

Illinois 


Chicago Radiological Society, Division of the Illinois Radiological 
Society, Chapter of ACR. Secretary-Treasurer, Harold J Lasky, 55 E 
Washington St, Suite 1735, Chicago IL 60602. 

Illinois Radiological Society, Inc., Chapter of ACR. Secretary, Robert 
D. Dooley, Hinsdale Medical Center, Hinsdale IL 60521 


Indiana 

Tri-State Radiological Society. Secretary Thomas Harmon. St Mary's 
Hospital, Evansville IN 47750. 

lowa 


lowa Radiological Society, Chapter of ACR. Secretary Treasurer. 
Dale L. Roberson, 1948 First Ave NE, Cedar Rapids IA 52402 


Kansas 

Kansas Radiological Society, Chapter of ACR. Secretary- Treasurer, 
Ralph H. Baehr, 310 Medical Arts Bldg, Topeka KA 66604 

Kentucky 


Bluegrass Radiological Society. Secretary-Treasurer, James King, 
3313 Overbrook Dr, Lexington KY 40504. 


Kentucky Chapter of ACR. Secretary- Treasurer, John Hummel. Jr., 
Kentucky Baptist Hospital, Louisville KY 40204 


Louisiana 
Ark-La-Tex Radiological Society. Secretary, Erich K. Lang, Confederate 
Memorial Medical Center, LSU School of Medicine. Shreveport LA 71101 


Louisiana Radiological Society, Chapter ACR. Secretary Treasurer, 
Stover L. Smith, 250 Vincent Ave, Metairie LA 70005 

Section on Radiology, Southern Medical Association. Secretary, 
Michael Sullivan, 1514 Jefferson Highway, New Orleans LA 70121. An- 
nual Meeting : Nov 7-10, 1976, New Orleans. 


Maine 


Maine Radiological Society, Chapter of ACR. Secretary. Treasurer, 
Peter E. Giustra, Dept of Radiology, Penobscot Bay Medical Center. Rock. 
land ME 04841. 


Maryland 


Maryland Radiological Society, Chapter of ACR. Secretary, David S 
O’Brien, Anne Arundel Hospital, Annapolis MD 21401 


Massachusetts 


Massachusetts Radiological Society, Chapter of ACR. Secretary, 
Alan H. Robbins, 150 S. Huntington Ave., Boston MA 02130. 

New England Roentgen Ray Society. Secretary, Melvin E. Clouse, 185 
Pilgrim Rd. Boston MA 02115 

Pilgrim Rd, Boston MA 02715. Scientific Meetings: Oct 15 and Dec 3, 
1976; Feb 18, March 18, April 15, and May 20, 1977: 911 Longwood 
Towers, Brookline, Mass. 


Northeastern Society for Radiation Oncology. Secretary, C. C. Wang, 
Massachusetts General Hospital, Boston MA 02114 


Michigan 


Michigan Radiological Society, Chapter of ACR. Secretary- Treasurer, 
Francis P. Shea, Bon Secours Hospital. 468 Cadieux Grosse Pointe MI 
48230 


Michigan Society of Therapeutic Radiologists. Secretary Treasurer, 
William T. Knapp, St. Mary's Hospital, 830 S Jefferson. Saginaw MI 48601 
Annual Meeting Sept 1976. Ann Arbor 


Minnesota 


Minnesota Radiological Society. Secretary- Treasurer, Marvin E Gold- 
berg, Box 292, Mayo Memorial Health Sciences Center. Minneapolis MN 
55455 


Missouri 


Greater Kansas City Radiological Society. President. Secretary, Jay 
I. Rozen, Suite 216, 6400 Prospect, Kansas City MO 64132 


Greater St. Louis Society of Radiologists. Secretary- Treasurer. 
William B. Hutchinson, 2821 Ballas Rd, St. Louis MO 63131. Annual Meet- 
ing: Oct 1976, St. Louis 


Missouri Radiological Society, Chapter of ACR. Secretary- Treasurer. 
Ronald G. Evens, Mallinckrodt Institute of Radiology, 510 S. Kingshighway, 
St. Louis MO 63110 


Mississippi 


Mississippi Radiological Society, Chapter of ACR. Secretary- Treas- 
urer, James B. Barlow, 514B E Woodrow Wilson, Jackson MS 39216 


Nebraska 


Nebraska Chapter of ACR. Secretary-Treasurer. Charles A Dobry, Dept 
of Radiology University of Nebraska Medical Center. 42nd at Dewey, 
Omaha NB 68105 

New Hampshire 

New Hampshire Chapter of ACR. Secretary-Treasurer, Edward P. Kane. 
Claremont General Hospita!, Claremont NH 03743. 

New Jersey 


Radiological Society of New Jersey, Chapter of ACR. Secretary, 
Fred M. Palace, 2424 Morris Ave, Union NJ 07083 


New Mexico 

New Mexico Society of Radiologists, Chapter of ACR. Secretary, 
W. M. Jordan, 1100 Central Ave SE, Albuquerque NM 87106. 

New York 

Bronx Radiological Society, New York State, Chapter of ACR. 
Secretary- Treasurer, Leon J. Corbin, 1369 Rosendale Ave, Bronx NY 10472. 


The Brooklyn Radiological Society. Secretary Treasurer, Ralph Bran- 
caccio, 7901 4th Ave, Brooklyn NY 11209. 


Buffalo Radiological Society. Secretary, Jerald P. Kuhn, 9267 Jennings 
Rd, Eden NY 14057. 


Central New York Radiological Society. E. Mark Levinsohn. Radiology 
Dept. Upstate Medical Center, 750 E Adams St, Syracuse NY 13210 


Kings County Radiological Society. Secretary, Melvin Moore, 7815 Bay 
Parkway, Brooklyn NY 11214. 


Long Island Radiological Society. Secretary, Harry L. Stein, North 
Shore University Hospital, 300 Community Dr. Manhasset NY 11030. 
Mid-Hudson Radiological Society. Secretary. Treasurer, William D. 
Stiehm, 37 Flower Hill Rd. Poughkeepsie NY 12603 


New York Roentgen Society. Secretary- Treasurer, Thomas C. Beneven- 
tano, 111 E 210th St, Bronx NY 10467 


New York State Chapter of ACR. Secretary. Treasurer, Albert F. Keegan, 
6 Secor Dr, Port Washington NY 11050 


Northeastern New York Radiological Society. Secretary, Donald R. 
Morton, Dept of Radiology, St. Clare's Hospital, Schenectady NY 12304. 


Rochester Roentgen Ray Society. Secretary-Treasurer, Robert J. 
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Bruneau, 1441 East Ave, Rochester NY 14610. 


Westchester County Radiological Society. Secretary, Leonard Cutler, 
16 Guion PI, New Rochelle NY 10802 


Nevada 
Nevada Radiological Society, Chapter of ACR. Secretary, Charles F. 
Veverka, Carson Tahoe Hospital, Carson City NV 89701. 


North Carolina 

Catawba Valley Radiological Society. Secretary, J. N. Owsley, 18 
13th Ave. NE, Hickory NC 28601. 

North Carolina Chapter of ACR. Secretary Treasurer, Ernest B. Spang- 
ler, Wesley Long Hospital, Greensboro NC 27402. Annual Meeting Nov 
1976, Mid-Pines Club, Southern Pines NC 

North Dakota 

North Dakota Radiological Society, Chapter of ACR. Secretary, 
H. C. Walker Jr., PO Box 624, Devils Lake, ND 58301 

Ohio 

Cleveland Radiological Society. Secretary. Treasurer, Charles M. Green- 
wald. 7007 Powers Blvd, X-ray Department, Parma OH 44129 
Northwestern Ohio Radiological Society. Secretary, Gerald Marsa, 
3939 Monroe St, Toledo OH 43606. 


Ohio State Radiological Society, Chapter of ACR. Secretary, James 
Farmer, 3461 Warrensville Center Rd, Cleveland OH 44122 


Oklahoma 

Northeastern Oklahoma Radiological Society. Secretary, William 
L. Lavendusky; 100 Center Plaza Suite, C, Tulsa OK 74119 

Oklahoma State Radiological Society, Chapter of ACR. Secretary. 
Bob G. Eaton. 2508 Stillmeadow Rd, Edmond OK 73034. Annual Meeting 
Oct 1-3, 1976, Shangri-La Lodge on Grand Lake, Afton OK. 


Oregon 
Oregon State Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Ray F, Friedman, 3324 SW 44th St, Portland OR 97221 


Pennsylvania 


Pennsylvania Radiological Society. Secretary, Joseph A. Marasco, Jr., 
St. Francis Hospital, Pittsburgh PA 15201. 


Philadelphia Roentgen Ray Society. Secretary, Marvin E. Haskin, 230 
N Broad St, Philadelphia PA 19102 

Pittsburgh Roentgen Society. Secretary, Klaus M. Bron, Presbyterian- 
University Hospital, Pittsburgh 15261. 


Rhode Island 


Radiological Society of Rhode Island, Chapter of ACR. Secretary, 
Stefan Frater, Rhode Island Hospital, Providence RI 02902 


South Carolina 


South Carolina Radiological Society, Chapter of ACR. Secretary, 
George W. Brunson, 4315 Woodleigh Rd, Columbia SC 29206 


Tennessee 


Memphis Roentgen Society. Secretary- Treasurer, D. Randolph Ramey, 
Baptist Memorial Hospital, 899 Madison Ave., Memphis TN 38140 


Tennessee Radiological Society, Chapter of ACR. Secretary- Treas- 
urer, Jerry W. Grise, Methodist Hospital, 1265 Union Ave, Memphis TN 
38104. 


Texas 


Central Texas Radiology Society. Secretary-Treasurer, E. Jerome 
Schoolar, Scott and White Clinic, Temple TX 76501 

Dallas-Fort Worth Radiological Society. Secretary- Treasurer. William 
V. Bradshaw, 777 W Rosedale Suite 260, Ft. Worth TX. 


Houston Radiological Society. Secretary, Thomas S Harle, 103 Jesse 
H. Jones Library Bldg, Texas Medical Center, Houston TX 77030 


Louisiana-Texas Gulf Coast Radiological Society. Secretary. Treas- 
urer, J. Gardiner Bourque, 3155 Stagg Dr. Suite 230 Doctors Bldg. Beau 

mont TX 77701 

San Antonio Civilian Military Radiological Society. Secretary, Jose 
Maria Chao, Diagnostic Clinic, San Antonio TX 

Texas Radiological Society, Chapter of ACR. Secretary- Treasurer, 
Donald N. Dysart, Scott and White Clinic, Temple TX 76501. Annual Meet- 
ing: March 17-19, 1977, Fairmont Hotel, Dallas TX 
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Vermont 


Vermont Radiological Society, Chapter of ACR. Secretary, Peter 
Dietrich, Medical Center Hospital of Vermont, Burlington VT 05401 


Virginia 

Mid-Shenandoah Valley Radiological Society. Secretary, Kenneth L 
Dwyer, King’s Daughters Hospital, Staunton VA 24401 

Richmond Radiological Society. Secretary, Melvin Vinik, 9504 Carter- 
wood Rd, Richmond VA 23229 


Virginia Chapter of ACR. Secretary-Treasurer, Charles P. Winkler, 
3500 Kensington Ave Suite 2-A, Richmond VA 23221 


Washington 


Pacific Northwest Radiological Society. Secretary-Treasurer, Kenneth 
D. Moores, 1118 9th Ave, Seattle WA 98101. Annual Meeting: May 6-8, 
1977, Victoria, B.C., Canada 


Washington State Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Donald J. Hesch, 3216 NE 45th PI, Seattle WA 98105 


West Virginia 
West Virginia Radiological Society, Chapter of ACR. Secretary- 


Treasurer, Andrew W. Goodwin II, 200 Medical Arts Bldg., Charleston WV 
25301. 


Wisconsin 


Milwaukee Roentgen Ray Society. Vice President, Thomas C. Lips- 
comb, 1004 N 10th St, Milwaukee WI 53233 

Wisconsin Radiological Society, Chapter of ACR. Secretary- 
Treasurer, June Unger, Wood VA Hospital, Wood WI 53193 


Wisconsin Society of Therapeutic Radiologists, Secretary, M. Green- 
berg, Milwaukee County General Hospital, 8700 W Wisconsin Ave, Mil wau- 
kee WI 53222 


Wyoming 


Wyoming Radiological Society, Chapter of ACR. Secretary, Thomas 
E. Hettinger, 1609 E 19th St. Cheyenne, WY 


Canada 


Canadian Association of Radiologists. Honorary Secretary, C. Ger- 
main Beauregard, Suite 806 1440 St.. Catherine St W, Montreal, Quebec 
Canada 

Edmonton and District Radiological Society. Secretary B. Caplan, 
12320 103rd Ave, Edmonton, Alberta TSN ORZ, Canada 


Toronto Radiological Society. Secretary, H. Shulman, Sunnybrook 
Hospital, 2075 Bayview Avenue, Toronto, Ontario, Canada 


Central and South America 


Sociedad Childena de Radiologia. Secretary, Manuel Neira, Casilla 
13426, Santiago, Chile. 


Sociedad Colombiana de Radiologia. Secretary-General, Gustavo 
Sanchez Sanchez, Bogotá, Colombia. Annual Meeting: Feb 1977, Manizales 
(Caldas) Colombia 

Sociedad de Radiologia del Atlantico. Secretary, Raul Fernandez, Calle 
40 241-110, Baranquilla, Colombia. Annual Meeting: Feb 3, 1977, Baran- 
quilla, Colombia. 


Sociedad de Radiogia. Radiotherapéutica y Medicine Nuclear de 
Rosario. Secretary- General Marcela Munoz, Santa Fe 1798, Rosario, 
Argentina. 


Europe 


Bavarian- American Radiologic Society. Secretary, Stuart A. O Byrne, 
Radiology Service, Stuttgart, West Germany, 5th General Hospital, APO 
NY 09154. 

British Institute of Radiology. Honorary Secretaries, D. H. Trapnell. 
P N T. Wells, 32 Welbeck St, London, W1M /7PG, England. 


Cekoslovenská Radiologická Společnost. Secretary, Jaromir Kolář 
Radiological Clinic, Parha 2, Unemocnice 2, Czechoslovakia 


Danish Radiological Society. Secretary General, Johannes Praestholm, 
Radiological Department |, Bispebjerg Hospital, DK-2400, Copenhagen NV 


Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- Sal IX 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate «c CC CONTAINS: —. 
Miura " ; 4 sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polvvinylpyrrolidone 0.23 8 
presence of severe vaginal or cervical infections, existing or recent pelvic 

infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 

cedure is contraindicated during the immediate pre- or post-menstrual phase. 

Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 

or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 
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Our excellence Siemens became a leader in 
` d medical electronics over a century 
IS derived ago by working hand-in-hand with the 
medical community; we have devoted 
from one standard the same attention to detail in the 
" production of our products as medical 
professionals exercise in using them. 

We still work that way. 

Specifically, we emphasize using 
our own internal components rather 
than buying outside. This improves 

quality control and insures 

that materials work in the 
system. Also, each production 
unit is subjected to cumulative 
testing in the factory as well as 
in the field. 

Siemens customers enjoy 
less downtime, more reliable and 
reproducible performance, longer 
product life and maximum long- 
term cost-effectiveness. 

Whether it be Medical X-ray, 
Radiation Therapy, Ultrasound, 
Patient Monitoring, Dental, or 
Operating and Emergency Room 
equipment -Siemens products work 
with the skilled hands of the medical 
professional -not against them. 
Equipment that truly meets the 
highest standards of excellence. 

Ours and Yours. 

To learn more about Siemens and 
its broad line of medical systems 
equipment, planning services, service 
back-up and lease/purchase options, 
call or write: 

Siemens Corporation 
Medical Systems Division 
Iselin, New Jersey 08830 
(201) 494-1000 


Yours. 

















CHARLES C THOMAS 


THE FUNDAMENTALS OF X-RAY AND RADIUM 
PHYSICS (5th Ed., 5th Ptg.) by Joseph Selman, Univ. of 
Texas, Tyler. Most of the material in this new, completely 
revised and updated edition has been rewritten to simplify 
and clarify further the important physical concepts, al- 
though the fundamentals have undergone relatively little 
revision. Many of the illustrations have also been revised or 
completely redrawn. New sections have been added on solid 
state rectification, newer types of mobile apparatus, special 
tubes for mammography, xeroradiography, and saturable 
reactor for control of filament current. ’76, 552 pp., 306 
il., 16 tables, $13.50 


UROLOGICAL RADIOLOGY OF THE ADULT MALE 
LOWER URINARY TRACT: Anatomy, Physiology, Pa- 
thology and Sequelae, Diagnosis and Management by R. W. 
McCallum and V. Colapinto, both of St. Michael's Hospital, 
Toronto, Ontario, Canada. This comprehensive, well- 
organized monograph of the adult male lower urinary tract 
stresses radiological diagnostic procedures and related de- 
tailed descriptions of the anatomy, physiology, etiology 
and pathology of the bladder, prostate and urethra. 
Radiological examination of the bladder, prostate and 
urethra are extensively discussed and the literature is 
reviewed in detail with over 330 references and over 250 
original radiographs and illustrations. '76, 377 pp. (6 3/4 x 
9 3/4), 248 il., 2 tables, $35.50 


CORONARY ANGIOGRAPHY (2nd Ptg.) by Harold A. 
Baltaxe, Cornell Medical College, New York; Kurt Amplatz, 
Univ. of Minnesota Medical School, Minneapolis; and David 
C. Levin, Cornell Medical College, New York. In addition to 
a thorough description of gross and radiographic anatomy 
of the coronary artery tree, this book also deals with the 
description of diverse pathologic processes involving the 
coronary artery tree. A section is included describing 
equipment and different techniques of catheterization. The 
chapter on complications gives a listing of problems and 
their order of frequency including postoperative complica- 
tions due to new surgical procedures. Emphasis is placed on 
visual descriptions; almost every condition is illustrated by 
accompanying radiographs or schematic drawings. 76, 256 
pp., 173 1L, 322.50 


THE RENAL UPTAKE OF RADIOACTIVE MERCURY 
(197HgCl>): Method for Testing the Functional Value of 
Each Kidney, Technique—Results—and Clinical Application 
in Urology and Nephrology edited by Claude Raynaud, 
Service Hospitalier Frederic Joliot, Orsay, France. Fore- 
word by Pierre Royer. (41 Contributors) The first chapters 
of this text describe several techniques of uptake measure- 
ment along with simplified systems of external counting, 
scanners or gamma cameras, and specific problems associ- 
ated with the deep position of the kidney or Hg metab- 
olism. The rest of the book discusses the normal values of 
Hg renal uptake and the results obtained in patients. '76, 
248 pp., 110 il., 47 tables, $22.75 


: PUBLISHER 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE AND 
PROCESSING (2nd Ed., 12th Ptg.) bv Arthur W. Fuchs, 
Rochester, New York. A simple yet exact exposure system 
based on proven fundamental theories and practices is 
described in this book. Wherever possible, the exposure 
factors have been reduced to constants, thereby eliminating 
many sources of possible error. Operations necessary to the 
correct handling and chemical treatment of exposed x-ray 
film to convert it to a radiograph are discussed in detail. 
Complete details are provided for the development, rinsing, 
fixing, washing and drying processes. A fourteen page 
glossary of terms and techniques applicable to this field 
adds the final thorough note to this comprehensive work. 
76, 304 pp. (7 x 10), 600 il., $16.75 


ADMINISTRATION OF A RADIOLOGY DEPARTMENT: 
Hints for Day-to-Day Operation by Murray L. Janower, St. 
Vincent Hospital, Worcester, Massachusetts. Various sys- 
tems which can be applied to the radiology department to 
insure efficient functioning are presented in this book. In 
addition to a general overall look at a totally functioning 
diagnostic radiology department, the various subunits in a 
department are dissected and discussed in detail. All of 
these discussions are supplemented by a great deal of 
statistical data. Specific attention has been given to the 
methods used in handling patients, the establishment of a 
quality control program, efficient production of radiolog- 
ical reports, methods of film interpretation, and darkroom 
operations. 76, 72 pp., 8 il., 7 tables, $7.50 


AN ATLAS OF POLYTOME PNEUMOGRAPHY by Taher 
El Gammal and Marshall B. Allen, Jr., both of Medical 
College of Georgia, Augusta. Assisted by Paul Dyken. This 
atlas presents a large number of studies which supplement 
the study of normal anatomy of the cerebrospinal fluid 
pathways, and provides comparison for the identification of 
abnormal structures. Concentration is on the findings of 
polytome pneumography, but where possible, correlations 
are made with angiography, positive contrast ventriculog- 
raphy, and CAT examinations. Relative values of these 
different examinations are demonstrated. 76, 480 pp. (8 
1/2 x 11), 729 il., $39.50 


PANORAMIC DENTAL RADIOGRAPHY by Lincoln R. 
Manson-Hing, Univ. of Alabama, Birmingham. This compre- 
hensive publication on the subject of panoramic radiog- 
raphy will be of interest to both clinicians and students. 
The material is presented with a great number of illustra- 
tions and a minimum of text. The basic technical systems 
underlying the operating of the various machines are 
presented in a manner whereby diagnostically meaningful 
variations between radiographs made by different machines 
can be easily understood. This volume is unique in featuring 
the history of pantomography, the basic radiographic 
systems used, the variety of machines available, radio- 
graphic anatomy and artifacts, case presentations, and film 
processing and viewing. '76, 196 pp. (8 1/2 x 11), 296 il., 6 
tables, $32.50 


——— m (Orders with remittance sent, on approval, POSt Paid casement 


301-327 East Lawrence Avenue 


Springfield è Illinois © 62717 
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Us vs. Them. 


— 


i". A. 


Seems the x-ray equipment business is 
peopled with giants. They go bumbling along, 
often paying more attention to their own 
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bureaucracies than to their customers. 








plug-in installation and 


extra operator conveniences. With ingenious 
options adding mammographic and tomo- 


*, 


ray equipment built entirely under one 


Until now. Until a couple of years ago 
a new company introduced the idea of extra 


value into the business. With a superb line 


of x 
graphic capabilities to a basic radiographic 


approach that paid attention to such things 
room. 


Seldom sensitive to the basic, bread- and 


butter needs of the profession. 
roof, entirely in the U.S. With a desian 


as minimum space 
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That company is AMRAD. With over 
500 installations functioning flawlessly in 
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the field, it's no longer a little x-ray company 
— but it's still a lean x-ray company. 
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The AMRAD line is expanding rapidly. 
Now with a remarkable new fluoroscopic 
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room that’s going to set another new stan- 


dard in the industry. You should have all 


the information on it. Write or phone. 
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And find out how extra value is building 


a winner. 
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AMERICAN RADIOLOGIC 
SYSTEMS, Inc. 
2055 N. Janice Ave. 
Melrose Park, Ill. 60160 
(312) 865-2600 
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-` Mammorex II 
can see it before 
she can feel it. 


If she’s concerned enough to 
ask you about breast cancer — 
and more women are —there* a 


good chance that a quick course 


in self-examination may not 
give her the confidence she 
needs. She probably knows 
theres a better way. 

. Mammorex II is a better way. 
Because the Mammorex II 
" Xerox/film mammography 
system visualizes all breast 
tissue from nipple to chest wall 


. andcan reveal microcalcifications 


‘she could never feel. 

The versatile Mammorex II . 
. uses both conventional film 
and Xerox 1259*— virtually 
all filming techniques. 


Changeover takes only seconds. 

A capacitor-smoothed, 
constant-potential generator 
allows exact incremental 
adjustments of kilovoltage to 
help you produce high contrast 
studies despite the low contrast 
nature of breast tissue. 

Precise selection of focal 
distances and a contoured 
radio-translucent breast com- 
pressor which averages thickness 
variations and comfortably 
immobilizes the breast, help 
assure sharp image definition. 

And because Mammorex Il 
is easy to operate, your patient's 
examination is quick besides 
being thorough. | 


Give your patients the 
confidence of a complete breast 
image. Mammorex II pictures 
the entire breast structure from 
the nipple to the chest wall 
and the axillary area. 

Mammorex II is another 
example of Pickersynergy —the 
complete interfacing of systems 
and services for better 
diagnostic results. 

For an informative brochure 
on Mammorex Il and answers 
to any questions you might 
have, contact your local Picker 
representative. Or write Picker 
Corporation, 595 Miner Road, 
Cleveland, OH 44143. 
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From start to finish, 
Fleet systematize: 


For cleaner colons, clearer x-rays, and fewer retake: 
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For preparation, 
Fleet Barium Enema 
Prep Kits assure 


* Available in two con- tion of Cancer of the 
venient forms with Colon. 
thorough, reliable suppository orenema e With easy-to-follow 
colon cleansing by as final step. instructions. 
utilizing a combination » Offering an effective — « With 3 convenient time 
of diet, hydration, and and balanced method schedules to fit better 
evacuation. of prepping. into your schedule and 
* Meeting all criteriafor your patient's routine. 
colon preparation as 
recommended by the 
American College of 
Radiology Ad Hoc 
Committee on Detec- 


For the examinati 
Fleet Barobag offers 
greater visibility be- 
cause it contains 
Ultrasperse* with a 
combination of bariur 
sulfate USP (98%) an 
selected suspensing 
and dispersing agent 
(2%) for ‘instantized 
mixability. 


e With excellent suspe! 


sion stability—up to 2 
hours. 


e With rapid, free-flow 


emptying. 





Leakproof with screw 
closures for conven- 
ence. 

With angled spout 
45°) for easier filling 
ind handling. 
Available with either 12 
yr 16 oz. Ultrasperse* 
barium sulfate USP). 
Mso available with 
tention catheter. 
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For the relief 
af canaiinati 


2'h Fluid Ounces a 


For aftercare, 

Fleet Phospho-Soda is 
gentle and most effec- 
tive for cleansing the 
colon of barium and for 
preventing fecal 
impaction. 

* Works in an hour or 
overnight, according to 
dosage, for conven- 
ience and flexibility 
in scheduling. 

* Usually produces 
soft, formed stool with 
no &nusual side effects. 


* Promotes natural 


peristalsis to assure 
thorough action. 


barium enema exams. It in- 

cludes Fleet" Barium Enema 
Prep Kits for colon preparation, 
Fleet* Barobag for the actual 


* Buffered for gentleness. 
* Easy-to-take. 
e Safe for use by patients 


of all ages, asindicated. 


In the final note to 
Detection of Colon 
Lesions by the Amer- 
ican College of Radiol- 
ogy Ad Hoc Committee 
on Detection of Cancer 
of the Colon, R. E. Miller 
states: “Almost every 
recommendation made 
is part of urging quality 
control by the radiol- 
ogist in all aspects of 
his colon examination." 





barium enema exams... 


C. B. Fleet presents a unique 
three-part system of products 
that can help you give quality 


barium enema examination, 
and Fleet" Phospho.-Soda 
for aftercare. 





Fleet's new system of 
products will answer 
almost every need 
you'll encounter in 
barium enema ex- 
aminations—from sta 
to finish. 


In barium enema 
exams, quality controls 
results. And Fleet 
controls quality. 


: C.B. FLEET CO., INC. 
sharmaceyticals | Lynchburg, Va. 24505 


If youre buying 
only one, 


make it Cobalt. 












And when you buy Cobalt, radiotherapeutic effect on to comprehensive excellence 
make it Picker’s new C-12 Co9? tumors, logical choice depends that goes beyond an individual 
therapy unit. on which system better suits product. We call it Picker’synergy 

The 12,000 RHM C-12 is fast, your particular needs and budget. — the complete interfacing of 
potent, simple to operate and Picker's C-12 is a proven systems and services for much 
reliable. Plus, when you stop to workhorse. Also, C-12 offers you improved therapy and therapy 
consider C-12's initial cost, improved treatment time over planning. 
simple service and minimal earlier Cobalt units, precise That's why, if you're buying 
downtime, it becomes even dosage control, treatment plan only one therapy system, it 
more attractive than skitterish, flexibility and sharp penumbra should be the Picker C-12. 
expensive linear accelerators in definition by collimation. Contact your local Picker 
the same class. In addition to these specific representative. Or write Picker 

Because Cobalt and linear C-12 features you also get an Corporation, 595 Miner Road, 
accelerators have the same unique corporate commitment Cleveland, OH 44143. 
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Pickersynergy 





i Y w Dna fit n ylivint 
for maximum convenience 


Place 
cassette 


| ii cassette 
7 "from Buc 


using 
Daylight 
Film 
Dispenser. 





Proc ssorLoad r... 
with no tie to the darkroom. 





6. View final 


radiograph. 


' Identify and use new 
Daylight Processor 
Loader to unload 
= exposed film directly 
B into processor. 








Now, all film handling, 
including processing, 
canbe done in room light, 
in a single location. 


The Cronex® Daylight Processor Loader— 
newest time-saver in Du Pont s Daylight film-handling 
technology— allows you to unload exposed film 
from a cassette directly into a small processor in 
less than two seconds in room light. There 
is no tie to the darkroom and its time- 
consuming procedures. 

With the new Processor Loader and 
other Daylight System equipment, you 
can load cassettes, identify, unload 
exposed film and process — all in 
one location, wherever most 
convenient. Films can be ready 
for immediate viewing while 
the patient is still in the E. 
diagnostic room. 

The Daylight 
Processor Loader 
coupled with a small 
processor requires 
minimum floor space. Hence, 
you can easily set up dispersed 
processing areas in or near exam rooms for more 
efficient and convenient handling of workloads. 

Or, you can set up satellite areas away from the 
main department to conduct exams where patients 
are most accessible. 

This flexibility to set up your department in a 
variety of ways is all part of Du Pont's commitment to 
enlarge your radiographic choices through ongoing 
research and development. 

To see how Daylight can work for you, contact 
your local Du Pont Technical Representative, or 
write: Du Pont Company, Room251 660, Wilmington 
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Ever 








et the feeli 
that vi vei 


salesman wants to 








take the money and run? 


If you have, you probably 
haven't been talking to a Picker 
sales representative. Because 
Picker people aren't just after 
sales. They're after customers. 
And the best way to make and 
keep customers is to deliver 
superior systems and superior 
service. 

Unlike “quick sale" specialists, 
Picker offers you a worldwide 
sales and service network with 
a tradition of standing behind 
our systems. 

Picker was the first American 
manufacturer to introduce 
laminographic ultrasound as 


ONE OF THE C..T. COMPANIE 


a viable diagnostic technique 
back in 1965. Since then we 
have paced the development of 
our Echoview * systems to relate 
to the working demands of 
ultrasonography. 

Picker service goes beyond 
just installing and maintaining 
equipment. It includes appli- 
cation assistance from highly 
trained ultrasonographers, 
formal training of operators, 
support of seminars and symposia 
and the largest ultrasound field 
service organization to take 
care of emergencies. 


IC = 


In initial concept, design, 
manufacture and service Picker 
Echoview systems offer you 
quality second to none and a 
commitment to the future that 
has already been time-tested. 

Compare ultrasound systems 
and ultrasound system 
manufacturers. You'll find there 
is no substitute for Picker’synergy 
— the complete interfacing of 
systems and services for improved 
diagnostic visualization. 

Contact your Picker 
representative. Or write Picker 
Corporation, 12 Clintonville 
Road, Northford, CT 06472. 
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This new pole adds height to the vaulter's record, 
because it is made of carbon fiber reinforced 
plastic (CFRP). The same material is used in 
Schonander s new front compression plate for 
AOT and Puck cutfilm changers. 


CFRP is the result of new material 
technology, and may well become the 
material of the future. It features 
properties such as tensile strength 
greater than that of steel and the 
ability to survive millions of tensile or 
bending cycles. These characteristics 
together with CFRP's very low x-ray 
attenuation are now a benefit to 
radiology. 





Materials previously used in 
filmchanger front plates have 
always been compromises. Bakelite 
has low x-ray attenuation but poor 
screen/film contact at higher 
exposure rates. Aluminum 
provides perfect screen/film 
contact, but at the cost of 
higher x-ray attenuation. 















After years of re- 
search, conducted in 
close co-operation 
with the manufac- 
turer of CFRP... 
Elema-Schonander 
proudly presents... 


The secret to 
angiographic 
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THE UNCOMPROMISING 
COMPRESSION PLATE... 

for AOT and Puck filmchangers. 
A plate which combines very low 
x-ray attenuation with perfect 
screen/film contact. The result is 
excellent image contrast and 
optimum resolution at all exposure 
rates, lower kV, less patient 
radiation, less scatter, less fog, 
and greater freedom in optimi- 

zation of exposure technique. 


The new carbon fiber compression 
plate is a significant advancement in 
radiology, and is a standard feature in 
all new AOT-S and Puck filmchangers. 
Most changers now in use can be 
retrofitted with this uncompromising 
compression plate. 


Be sure to 
specify 
Schonander... 
and reach new 
heights in 
angiographic} — 
results. 





When a better idea 


in film changers comes along, a fN 
it will come from us. CON A 


elema-schonander 





enhance 
results 















Varian... The Right Company 


i 


for the Times. 


^ 





varian 


Today's remarkable growth in the capability 
and complexity of advanced medical 
systems makes Varian the right company 
for the times, a company that can deliver 
tomorrow's medical systems today, just 

as it has for the past 15 years! Since 1961. 
Varian has built a worldwide reputation 

for leadership in high-technology 

medical products. 


A diversified international corporation at 
the forefront of the electronics industry, 
Varian leadership in advanced therapeutic 
and diagnostic medical systems comes 
from its established depth of expertise in 
the fundamental technologies forming 
these systems. Varian was an early leader 
in the development of electron linear 
accelerators for radiation therapy, resulting 
in today's Clinacs? the most widely 
accepted radiation therapy accelerators in 
the world. Comparable leadership in CT 
scanners, real-time ultrasound and clinical 
computation systems is already producing 
the diagnostic equipment of choice for 
tomorrow. 


Clearly, the right company for the times, 
Varian's continuing record of creative 
engineering, commitment, and technological 
depth assure superior therapeutic and 
diagnostic systems for both today 

and tomorrow! 
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Varian Clinac accelerators have established the performance 
standard for advanced radiotherapy equipment. Clinac leadershir 


began in 1961 and has been marked by a record of innovatior 
and achievement 


The record includes: 


Large photograph—Clinac 18 [] Clinac 6, the first 360° isocentric bent-beam therapy accelerator 
without floor pit 


Upper insert—Clinac 6X 
Lower insert—Clinac 4 LJ] Clinac 4, the first 360° isocentric standing-wave non-bent bean 
therapy accelerator 
EJ Clinac 6X. the first 360° isocentric non-bent beam standing-wave 
therapy accelerator producing 6 MV X-rays 


O Clinac 18, the most widely accepted high-energy, multi-modality 
therapy accelerator in routine standardized production 


Varian's success has produced major benefits to Clinac customers, allowing machine 
standardization, assuring widespread experienced service support, providing traininc 
courses, symposia, and other educational aids, and making possible an extensive 
program of continuing engineering and refinement on all Clinac models 


The Clinacs are a pronounced example of how technological excellence and medica 
need can be combined to provide a reliable, utilizable clinical tool 


© Varian Associates 1976 





Whole-Body CT Scanners 





Delivering the Future in CT Imaging Today 


Varian’s Whole-Body CT scanner, now in production, is engineered for 
tomorrows state of the art in CT imaging. Anticipating the future, Varian has 
incorporated three important design features: continuous, non-stop gantry 
rotation; an extremely powerful Varian V-76 computer system; and an extra 
large patient aperture. These features plus the superior head and body images 
already achieved on the Varian CT Scanner, project it far beyond the 


dimensions of current CT technology. 


Design Features of the Future 


6-Second Scan. The Varian CT Scanner collects over 108,000 data points through 360° in six seconds. It uses a 
precisely collimated fan beam detected by a Varian-designed linear array of 301 optimized Xenon-Krypton detectors. 


Continuous Rotation via Slip Ring. The slip ring construction allows simple, trouble-free continuous gantry rotation for 


single or multiple rotation examinations or, as a standard feature of the Varian unit, triggered physiological gating of 


data collection. 


Customized Scanning. By virtue of the power and speed of the Varian V-76 computer, the operator can easily adjust 
pixel size, field size, algorithm parameters or other major system parameters at the control console to achieve optimum 
displays for a variety of clinical situations. Optimization can be carried out virtually simultaneously with data collection and 


reconstruction of images. 


and use of clinical accOSH OE durir 





Abdominal scan showing both 
kidneys and extensive gas in 
the bowels. Calcification has 
occurred around the aorta 
and in a small region of the 
intestines. 


90 cm (36”) Diameter recor The extra large patient aperture gives unique flexibility in patient 








Scan through the pelvis show- Scan through the renal pelvis 
ing bowel gas (black) and con- of both kidneys showing renal 
trast agent (white) from a  vasculature. 
lymphangiographvy. 


positioning, 


Leadership in Real-Time 
Ultrasound 


The V-3000 establishes Varian leadership in 
the fast growing field of real-time ultrasound. 
This instrument greatly extends non-invasive 
diagnostic capabilities in medical applications 
such as adult and pediatric cardiology, 
obstetrics, and abdominal scanning. 


2 Transverse section of normal Transverse section of left ven- 
Varian left ventricle at level of mitral . tricle with stenotic mitral valve. 
valve. 


The V-3000 scans an 80 degree 
two-dimensional section at 

30 frames per second. When the 
transducer is positioned to direct 
the ultrasound beam between 
the patient’s ribs, it can give an 
unobstructed field of view large 
enough to image the entire left 
ventricle of an average adult 
heart. Or, moved freely across 
the abdomen, the same trans- 
ducer produces instantaneous 
high resolution images, permitting 
a fast yet meaningful ultrasonic 
examination, the ultrasonic 
equivalent to fluoroscopy. 





Images are displayed in gray 
scale on a cathode ray tube and 
can be recorded on video tape 
for stop-action or slow-motion 
viewing. For cardiological appli- 
cations, standard M-mode and 
ECG triggering can be included. 





Real-Time Two-Dimensional Imaging 
with Ultrasound 


New Dimensions in Advanced Computer Applications 


The fast and flexible Varian V-70 series minicomputers and 
supporting software have, through application in the Varian CT 
scanner and other medical equipment, proven to be ideal for clinical 
use. Varian's real-time, multi-task operating systems VORTEX and 
BETA give wide flexibility and ease of use for busy, patient-oriented 
environments. Combined with Varian special application software, 
Varian systems put the most advanced digital data-processing tools 
at the medical staff's fingertips. 


The first standardized clinical system introduced by Varian was 
VARICAM, a comprehensive nuclear medicine data processing 
system, now in use in many hospitals around the 

world. Gamma camera raw-data are directly 

input to VARICAM and submitted to data 

processing procedures according to 

simple operator instructions. VARICAM 

gives the user unique options for 

developing his own processing 

protocols and manipulating data 

output format. VARICAM 

processed data are displayed 

in video black and white, 

color, or as life-sized hard- 

copy by the remarkable 

Varian STATOS* electro- 

static printer/plotter. 


Varian digital computers 

are used in major medical 
centers for many other appli- 
cations including radiotherapy 
planning, ultrasound image 
processing, infra-red image 
processing, electro-cardiology 
diagnosis, and intensive care 
monitoring. 


ROBINSON-CRUSGE A 


BB Contour map of embolized lung ROBINSGN-CRUSGE A ROBINSGON-CRUSSE A 
in left lateral view. sedia 

Dynamic liver examination show- ' A 4 er 
ing Regions of Interest as defined oe. 
by operator. ^ 
Isometric view of summed matrix — 

of dynamic liver examination. 


i 


Curves formed from each Region 
of Interest shown inf. NO: 2 








Varian Therapeutic —— 
and Diagnostic Medical Systems... 
‘nonteatextinadeperercensiorcee Leadership in 


therapeutic and diagnostic medical systems has 
resulted in modern systems designed for years of 
reliable operation... human engineering that pays 
attention to utility, operator ease and patient 











Advanc i cl 


comfort ...customer support and service that start lechnolo K 
even before the installation. 







Built-In Quality and Reliability 
Varian quality and reliability are the 
result of both design and workmanship. 
Varian design engineers have developed 
a high degree of expertise in incorpo- 
rating modularity, easy component access 
and system reliability. Production work- 
manship is just as vital for quality and 
long term reliability. At Varian's modern, 
highly specialized facilities in Palo Alto, 
California, therapeutic and diagnostic 
systems are produced by a quality 
conscious staff. 


Customer Support From the Beginning 
A medical system is bought to be used. 
Varian installation experts give support that 
expedites installation planning and smooths 
the necessary steps of actual installation. 
After installation, continuing engineering 
and service support help assure proper 
performance. Varian maintains close communication 
with customers to promote proper utilization of 

the equipment. For example, Varian's Clinac training 
courses in Palo Alto teach aspects of equipment 
operation, preventative maintenance, trouble- 
shooting, and many routine repair procedures. 


Worldwide Service 

Varian's service organization is one of the largest in 
the world for medical linear accelerators. This 
organization is the base of service support for the 





Varian CT and ultrasound medical systems. Skilled he 1 Way, Pa > Alto, CA 
service personnel are located in Field Offices Phone: 415/493-4000 


throughout the United States and overseas. These 
offices are strategically located for rapid response to 
emergency calls and for routine preventative 
maintenance. 


Recover As Much As 


| 090 of YOUR SILVER 
O Automatically! 


With Silver King...a unique recovery system designed to work automatically with your 
x-ray processing system, recovering more than 2 ounces of silver every hour! 


At today's silver prices, Silver King will pay for itself in as little as two months time! 

Heart of this solid state system is Meterflow, an exclusive patented device that assures 
optimum recovery, even under peak processing loads. Set it once and forget it. Meterflow 
automatically maintains recovery efficiency for weeks on end without operator adjustment 

$ In operation, Meterflow automatically controls the ratio of waste fixer flow to plating speed. 


Under peak processing conditions, surplus waste fixer is automatically stored for recovery later, 
when processing volume is lower. Thus, optimum recovery levels are constantly maintained for 
4 peak operating efficiency. 





























3 Models to Choose From 


There's a Silver King model geared to your processing volume and 
type of system: 


1. Silver King 15/28: a high volume recovery system for automatic 
processors. Includes Meterflow. Nominal recovery rates are 
more than 2 ounces/ hour. 


2. Silver King Compact: a smaller version of the 15/28 designed 
for medium volume automatic processing systems. Includes 
Meterflow. Nominal recovery rates are approximately 0.8 
ounces/ hour. 

3. Silver King Manual: designed for medium volume recovery from 
all sources except automatic processing systems, i.e., tanks, 
containers of used fixer, etc. Fully portable... recovery is clean 
and easy. Spent fixing solution is circulated through the unit 
automatically. .. shuts down automatically when the desired 
amount of silver has been recovered. Nominal recovery rates 
are approximately 0.8 ounces/ hour. 


The attached reply coupon will bring you detailed information and 
E specifications on any Super King model 


Total Technical/Processor 
Service Programs 


1025 Westchester Ave. 
x-FAAY White Plains, NY 10604 


Silver recovery is but a small part 
of Low X-Ray’s total customer service 
program. Our skilled professional 
technicians are available to help 
analyze your specific needs and 
problems.They can also provide per- 
sonal assistance in helping you 
control techniques and processing 
parameters. ..a vital factor in main- 
taining departmental quality cortrol. 


Our Processor Service Program 
can save inestimable down-time and 
repair costs through scheduled 
chemistry changes and periodic 
preventative maintenance. 


Low X-Ray is more than just 


A Division of IPCO Hospital Supply Corporation 


Please send detailed information on the following products 
and services: 


| 
| 
| 
| 
| 
| a Silver King 15/28 
O Silver King Compact 
O Silver King Manual 
| J Technical Service Program 
| LJ] Processor Service Program 
| 
| 
| 
| 
| 


quality film, accessories, and supplies. It's total service... Name —— ——— ———— ———— Title 

backed by a team of professionals, skilled in every aspect of Address 

radiography. .. ready and willing to assist you, and your Ci 

department, in any way possible. ity UE =o ay sO Kees Pe PRESE 
Why not contact your local Low X-Ray service center otate eee Zip Code ee 


today, or send the attached reply coupon for specific infor- 
mation on the products or services listed. 


Revitalize 


Your Tired 
"Y 


Add a Machlett Cesium lodide Image 
intensifying System 


e IRIS 100 TV Viewing & 100mm 
Spotfilming 


e DYNAVISION TV Viewing 
e DYNAVIEW Optical Viewing 


Superior performance at the right price. 


Ask your x-ray dealer for complete 
information or contact: 


The Machlett Laboratories, Incorporated 
1063 Hope Street 
Stamford, Connecticut 06907 
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Fig. 3.— Upright radiographs of infant cadaver obtained after corresponding cross-table lateral radiograph (fig. 2). Infant was placed in sitting position 
5 min. prior to upright film. Air-fluid level first thought to be present after injection of 10 ml of saline, becoming more obvious with greater total volume 
of injected fluid. Note different heights of air-fluid levels across peritoneal cavity in C 


well as delayed films, for following the contrast through 
the bowel [9]. In some instances the exact site of perfora- 
tion can be demonstrated, which may be advantageous 
in terms of economy of operative and anesthetic time. 

The hazards of water-soluble contrast examination of 
the gastrointestinal tract are well documented [10—13]. 
Irritation of gastrointestinal mucosa by Gastrografin has 
also been observed [14]. For this reason we only use 
contrast agents intended for intravascular use, which do 

enot contain additives. 

Unfortunately, no studies comparing the morbidity of 
water-soluble contrast examinations to that of unnecessary 
abdominal laparotomy in the neonate have been reported. 
However, with careful attention to fluid balance, both the 
risks and expense of unnecessary surgery may be avoided. 
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Fig. 2.—Cross-table lateral radiographs of infant cadaver after injection of 30 cm? of air and O (AJ, 10 (B), 20 (C), and 30 (D) ml of saline into peritoneum. Umbilical vein and artery 


Coar plese. Definite air-fluid level noted by three separate observers after 10 ml of saline. Air-fluid level becomes more obvious as total volume of saline increases. 
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Fig. 1.—Case 10. A, Cross-table lateral film of neonate with gastric 
perforation and no air-fluid level. 8, Water-soluble contrast examination 
immediately after above study showing contrast entering peritoneal space 
with no air-fluid level. 


Discussion 


With an increasing number of newborns on mechanical 
ventilation for prolonged periods, it seems likely that the 
radiologist will more frequently be asked to discriminate 
between pneumoperitoneum due to pulmonary air leak 
and that due to gastrointestinal perforation. Especially 
when clinical findings are equivocal, the decision for 
laparotomy will rest heavily on the radiologist’s conclusions. 

Our results suggest that a definite intraperitoneal air- 
efluid level indicates perforation. We have not documented 
a single false negative case in this regard, although we are 
not totally certain about case 7 (suspected microper- 
foration). Of the 14 cases with proven gastrointestinal 
perforation, a significant percentage (43%) had no air- 
fluid level on initial cross-tgble lateral film. Absence of 
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TABLE 2 


Experimental Hydropneumoperitoneum 


Definite 
Air-Fluid Level 
Cumulative Cumulative 
Air l Saline Total Cross-Table Upright 

Injected (cm?) Injected (ml) Fluid (ml) Lateral Film Film 

D cors»se O 15 

CM O 15 4 
2 PERS O 15 = 
| ee O 15 z 
r.: EEE O 15 
ED Lohn O ks 
a0.. O 15 " 
DO. uiam 5 20 N 
30. ss 10 49 t t 
|) aa re 15 30 r + 
a T 20 35 H + 
-E RUN 25 40 j t 
90. uis 30 45 + + 
30.. 35 50 + + 


intraperitoneal air-fluid level in no way excludes a perfora- 
tion (fig. 1). 

Study of the premature infant cadaver suggests that a 
small amount of free intraperitoneal fluid may go un- 
detected in both cross-table lateral and upright films (figs. 
2 and 3). Acknowledging the limitations of study of a 
single subject (unfortunately, only one suitable cadaver 
was available), the possibility does exist that a fairly large 
volume (%) of intraperitoneal fluid may be necessary before 
a definite air-fluid level can be seen. 

Further support for this theory is found in case 12 
(table 1). While no air-fluid level was demonstrated on 
the initial cross-table lateral film, a follow-up film 6 hr 
later had a definite air-fluid level. The infant was not a 
surgical candidate and died shortly thereafter. The possi- 
bility of continued leakage from widely necrotic bowel 
could explain the delayed appearance. 

Our data show that cross-table lateral and upright films 
offer about the same level of diagnostic accuracy in detect- 
ing the air-fluid level. Our choice of the cross-table lateral 
film is based on clinical practicality: the infant does not 
have to be moved from the isolette for this film, nor is 
there additional risk of dislodging essential intravenous 
needles, catheters, or endotracheal tubing [9]. 

The water-soluble contrast examination of the gastro- 
intestinal tract at the time of initial diagnosis is perhaps a 
more reliable diagnostic adjunct. It offers a more direct 
approach in establishing the diagnosis provided that the 
perforation is within the stomach or colon. Contrast in 
the small bowel is frequently too dilute to demonstrate a 
perforation unless the defect is large. Because many 
perforations in our series occurred in this location, the 
usefulness of water-soluble contrast in the small bowel 
was somewhat diminished. Although fluoroscopic exami- 
nation is preferable, it is not always possible in the sick 
infant. We advocate the use of rapid sequence films, as 
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TABLE 1 — continued 














Interstitial 
Pulmonary 
Emphysema  Pneumothorax 


Hyaline 
Membrane Mechanical 
Case No Perforation Proof Disease Ventilation 


——————————————————————————————————————————————————————————————————————————— 


Additional 
mediastinum Diagnoses 


Pneumo 
Outcome 


Pulmonary air 


leak and no 

air-fluid 

level: 

15.......None None t Pneumoperi- Dead 
cardium 

16 . None Autopsy 1 Hemoperi- Dead 
cardium 

[qr PR None Upper GI, t + Bronchopul- Dead 

autopsy monary 

dysplasia 

18 _...None Autopsy Bronchopul- Dead 
monary 
dysplasia 


Note. — Patients seen at C. S. Mott Children's Hospital between 1970 and 1974 





* Cases 8 and 10 are same patient. Gastric perforation occurred 1 day after jejunal perforation 


these had a positive intraperitoneal air-fluid level and six 
did not. The remaining four patients without an air-fluid 
level had pneumoperitoneum secondary to pulmonary 
air leak. Single observer disagreement occurred in three 
of the 18 cases (16.795): one among the four cases of 
pulmonary air leak and no air-fluid level (case 18) and two 
(cases 6 and 7) among the eight cases of perforation with 
positive air-fluid level. There was no disagreement among 
the six cases of perforation with no air-fluid level. 


Gastrointestinal Perforation 


Positive air-fluid level. Perforations were proven for all 
eight cases. No water soluble contrast examinations were 
performed on the infants in this group. 

One of these cases (table 1, case 7) had no gross 
perforation at surgery, although there was greenish 
fibrinous exudate adherent to the splenic flexure. The 
patient had undergone an exchange transfusion via um- 
bilical vein and artery catheters because of erythroblastosis 
fetalis. No respiratory disease was present. A microper- 
foration was strongly suspected in this case. 

The group consisted of six males and two females. 
Four required mechanical ventilation. All of the infants 
were premature, with a mean gestational age of 31.3 
weeks. Birth weight averaged 1,387 g. All had localized 
perforation. 

No air-fluid level. One of these six infants had a jejunal 


perforation with positive air-fluid level (table 1, case 8), 


followed 27 hr later ‘by gastric perforation with no air- 
fluid level (fig. 1, case 10). Another infant (table 1, case 
12) had no air-fluid level on the initial films but was posi- 
twe for intraperitoneal air-fluid level on a follow-up 
F examination 6 hr later. All six perforations were proven. 


There were five males and one female in this group. 
Five required mechanical ventilatory assistance. All infants 
were premature, with a mean gestational age of 29.3 
weeks. Birth weight averaged 1,071 g. Three infants had 
localized perforations, and three had widespread bowel 
necrosis from necrotizing enterocolitis. 


Pulmonary Air Leak and No Air-Fluid Level 


Of the four patients with pneumoperitoneum secondary 
to pulmonary air leak, absence of perforation was proven 
in three. The one unproven case (table 1, case 15) was an 
infant with hyaline membrane disease on positive end- 
expiratory pressure, with pneumomediastinum, pneumo- 
pericardium, and a persistent pneumothorax. Pneumoperi- 
toneum occurred within 1 hr of a significant increase in a 
right-sided tension pneumothorax. This was followed 
shortly by bradycardia and cardiac arrest. No clinical 
evidence of gastrointestinal perforation was present. 

This group consisted of three males and one female. 
All required mechanical ventilatory assistance. Three in- 
fants were premature. Mean gestational age was 34.3 
weeks, and the average birth weight was 2,096 g. 


Experimental Hydropneumoperitoneum 


All three observers agreed that a definite intraperi- 
toneal air-fluid level was present after 30 cm? of air and 
10 ml normal saline on both cross-table lateral and upright 
radiographs (figs. 2 and 3). At autopsy, the abdomen was* 
opened and the intraabdominal fluid quantitated: 5O ml 
of fluid was recovered. This indicated that 15 ml of fluid 
had been present prior to the study. Therefore, the level 
of fluid necessary for diagnosis of positive intraperitoneal 
air-fluid level in this infant was 25 ml (table 2). 
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TABLE 1 
Clinical Data 
Hyaline Interstitial 
Membrane Mechanical Pulmonary Pneumo- Additional! 
Case No. Perforation Proof Disease Ventilation Emphysema Pneumothorax mediastinum Diagnoses Outcome 
Gastrointestinal 
perforation: 
Positive air- 
fluid level: T 
Eus etd Descending Autopsy = - = = ? Meconium Dead 
colon ileus and 
obstruction 
- PEDE Ileum Surgery T T + = Pneumatosis Dead 
found at 
surgery 
3.......Transverse Both = = "- . = 4 Dead 
colon 
4.......Leftcolon Both = * = = Wilson-Mikity Dead 
disease 
Buone lleum Both T T = = = Mos Dead 
6.......Sigmoid Surgery " = = "a Down Alive 
syndrome, 
Hirsch- 
sprung's 
7.......Splenic flexure Surgery = s = = = Erythroblas- Alive 
tosis fetalis 
and exchange 
transfusions 
- PEE E Proximal Surgery + 5 * — = See case 10 Alive 
jejunum 
No air-fluid 
level: 
9.......Midileum Surgery = T x = = Atelectasis Alive 
IO iss Gastric Upper GI, T T 2 ee oe Liver laceration Alive 
surgery 
11.......Necrosis of Surgery T + ? = d "T Dead 
entire small 
bowel and 
proximal 
colon 
12.......Multiple Autopsy t x ? ? Es iud Dead 
infarcts and 
necrosis of 
duodenum, 
jejunum, 
cecum, as- 
cending colon 
HER cni Hemorrhagic Autopsy ni = = = ER Pneumatosis Dead 
necrosis of intestinalis 
stomach and 
small bowel 
mucosa 
re Terminal ileum Both + + M ià = Erythroblas- Dead 
tosis fetalis; 
intrauterine 
exchanges 
j (X 2) plus 


rfine postpar- 
tum exchange 
transfusions x 


Gastrointestinal Perforation Without Intraperitoneal 
Air-Fluid Level in Neonatal Pheumoperitoneum 


ROBERT A. KAUFMAN,! LAWRENCE R. KUHNS, ANDREW K. POZNANSKI, AND JOHN F. HOLT 


Twenty-one cases of neonatal pneumoperitoneum seen 
at the C. S. Mott Children’s Hospital between 1970 and 
1974 were reviewed. Of 14 cases with autopsy or surgically 
proven gastrointestinal perforation, six did not have an 
intraperitoneal air-fluid level on the initial cross-table 
lateral roentgenogram while eight did. Four cases of 
pneumoperitoneum secondary to mechanically assisted 
ventilation and air leak phenomenon had no air-fluid level. 
A postmortem study in one premature infant cadaver 
suggests that the air-fluid level may not be reliably demon- 
strated when the amount of intraperitoneal fluid is small. 

These data support the contention that an intraperi- 
toneal air-fluid level does not uniformly occur in perforated 
viscus and that its absence, even in the presence of 
mechanically assisted ventilation, does not exclude the 
necessity for surgical intervention. In some cases, water- 
soluble contrast examination of the gastrointestinal tract 
appears to be a more reliable diagnostic adjunct to docu- 
ment a perforated viscus, when a definite intraperitoneal 
air-fluid level is not present. 


Introduction 


It has been suggested that intraperitoneal air-fluid level is 
a useful sign to differentiate between pneumoperitoneum 
caused by viscus perforation from that due to pulmonary 
air leak [1, 2]. We have found several cases of perforation 
in which the air-fluid level was not found on initial cross- 
table lateral roentgenogram of the abdomen. 

In the presence of both respiratory disease and mechan- 
ically assisted ventilation, pneumoperitoneum in the new- 
born is most likely secondary to gastrointestinal perforation 
[1]. However, the pathway of pulmonary air leak into the 
retroperitoneum and subsequent rupture into the peri- 
toneal cavity has been well described [3, 4], and, recently, 
an additional pathway via the lymphatics has been sug- 
gested [5]. Pneumothorax [2], pneumomediastinum and 
tension pneumomediastinum [1], interstitial emphysema, 
chronic lung disease [6], and mechanically assisted venti- 
lation [4, 7] have all been reported as causes of pneumo- 
peritoneum, and we have seen such patients as well. 

Clinical signs of viscus rupture and peritonitis, although 
important, may be difficult to evaluate in the newborn [6], 
especially with concomitant respiratory insufficiency [8]. 
Because laparotomy in the critically ill infant is contra- 
indicated when pneumoperitoneum is a result of pul- 
monary air leak, rapidity and accuracy of diagnostic 
procedures are essential. 

To exclude gastrointestinal perforation in cases of 
pneumoperitoneum, Leonidas and co-workers [6, 8] sug- 


* Received April 5, 1976; accepted after revision June 16, 1976. 


gested that upright films first be obtained to determine 
presence of an intraperitoneal air-fluid level; in the absence 
of signs of necrotizing enterocolitis or intraperitoneal 
air-fluid level, regardless of the respiratory status, water- 
soluble contrast examination should be performed. 

Most, if not all, investigators have emphasized the 
importance of intraperitoneal air-fluid level in diagnosing 
viscus perforation of the newborn. However, in this regard, 
the concluding case of Leonidas et al. [8] is of particular 
interest. This premature infant with respiratory disease 
developed a pneumoperitoneum while on mechanical 
ventilation but had no intraperitoneal air-fluid level on 
upright abdominal films. Yet a water-soluble contrast 
examination readily demonstrated a gastric perforation. 
These investigators speculated that the air-fluid level was a 
less reliable indicator of perforation than water-soluble 
contrast examination of the gastrointestinal tract. 


Materials and Methods 


Of 21 neonates with radiographic diagnosis of pneumoperi- 
toneum, 17 (18 episodes of pneumoperitoneum) had both 
supine and cross-table lateral abdominal films available at the 
time of initial diagnosis. In some cases, additional views, follow- 
up films, and water-soluble contrast examinations were also 
available. 

Initial cross-table lateral films were evaluated independently 
by three senior pediatric radiologists in a randomized single- 
blind fashion. Observers were asked to judge whether a definite 
intraperitoneal air-fluid level were present. The tabulated data 
were used to divide patients into four groups: pulmonary air 
leak or gastrointestinal perforation, with and without intra- 
peritoneal air-fluid level. 

In addition, abdominal films in the supine, cross-table lateral, 
and upright position were obtained on an 1170 g, 28 week 
premature white male infant cadaver 24 hr after donation. 
Air was injected into the peritoneal cavity in 5 cm? increments 
through a 23 gauge needle and a closed syringe system. A 
cross-table lateral abdominal film was obtained at each level. 
After 30 cm? of air (total), supine, cross-table lateral, and upright 
films were obtained. è 

Then 5 ml increments of normal saline were injected, and 
supine, cross-table lateral, and upright abdomen films were 
obtained at each level, until a total of 30 cm? of air plus 35 ml 
normal saline were injected. The cross-table lateral and upright 
views of the experimental hydropneumoperitoneum were pre- 
sented to the panel of observers for evaluation of definite 
intraperitoneal air-fluid level. 


Results 


Of 18 episodes of pneumoperitoneum, 14 were due td 
viscus perforation or bowel necrosis (table 1). Eight of 


! All authors: Division of Pediatric Radiology, C. S. Mott Children's Hospital, University of Michigan Medical Center, Ann Arbor, Michigan 48109. 
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Fig. 4.—Tuberculosis of esophagus with plaquelike 
ulceration associated with paraesophageal mass. 
Closely resembles appearance of ulcerating carcinoma 
seen in fig. 1C. 
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Fig. 5. — Reflux esophagitis with multiple small ulcer- 
ations and stiffness of portion of esophageal wall. This 
closely resembles plaquelike carcinoma demonstrated 
in fig. 3B. 
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Fig. 3. — Esophagograms incorrectly interpreted by at least two examiners. A, 67-year-old man 
with 20 pound weight loss and dysphagia; 2 X 2 cm lesion (arrows) is seen in midesophagus. Cytology demon- 
strated no abnormality, but biopsy specimen revealed carcinoma. B, 77-year-old man with 10 year history of 
glossopharyngeal neuralgia; 1 cm plaque carcinoma (arrows) is seen in distal esophagus. Esophagographic, 
endoscopic, and cytologic examinations as well as two biopsies interpreted lesion to be benign. 


suspected esophageal inelasticity, then fluoroscopy and 
cine-esophagography are recommended. 

Esophageal carcinomas less than 3.5 cm long make up 
only a small portion of esophageal carcinomas encountered 
during barium esophagography. The majority will be ad- 
vanced lesions for which the diagnosis will be obvious but 
unfortunately too late for curative therapy. A diagnosis 
of small esophageal carcinoma should be considered for 
any abnormality that does not have a classically benign 
appearance. To insure the highest degree of accuracy in 
the radiographic diagnosis of small esophageal carcinoma, 
it may be necessary to accept a high percentage of false 
positive diagnoses. A high level of suspicion calls for 

immediate, thorough evaluation using additional diagnostic 
techniques (e.g., air contrast esophagography, endoscopy, 
cytology, and biopsy). These simple procedures are valu- 
able in detecting or excluding esophageal malignancies. 

From our study it is evident that barium esophagography 

has the capacity to detect a large percentage of small 


esophageal carcinomas. Although it is not certain that 
diagnosis of small esophageal carcinomas will lead to 
increased patient survival, careful attention to radiographic 
detail will insure that esophagography serves as a good 
initial screening procedure. 
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the studies showed no abnormalities and that the remainder 
demonstrated benign or malignant esophageal lesions. The 
proportion of benign, malignant, and normal cases was not 
revealed. 

Responses were scored as correct or incorrect. Interpretations 
of carcinoma and normal were judged correct only if they 
corresponded to the proved diagnoses. Interpretations of benign 
lesions were judged correct if the diagnosis of any benign 
abnormality was offered. The radiographic features of car- 
cinomas that were correctly diagnosed were compared with 
those that were misinterpreted. Normal studies and benign 
lesions interpreted as carcinoma were similarly analyzed. 


Results 


The total percentage of correct diagnoses for the four 
radiologists varied from 5496 to 6096 (table 2), while the 
percentage of instances in which the 13 carcinomas were 
correctly diagnosed ranged from 54% to 92%. The 
esophageal carcinomas were correctly diagnosed more 
often than noncarcinomatous conditions, but there was 
greater interobserver variation. The false negative and 
false positive rates for small esophageal tumors averaged 
27% and 37%, respectively. 





Fig. 2. — Esophagogram of 57-year-old man with history 
of substernal pain for 10 months. Three examiners inter- 
preted small plaquelike lesion (arrows) as normal. Endo- 
scopy and biopsy disclosed squamous cell carcinoma. 
(Reprinted with permission from [8]) 
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Average accuracy in diagnosing the 13 small esophageal 
carcinomas was 7396 (table 3). Of the remaining 2796, 
21% were misdiagnosed as benign and 6% as normal. 
Six of the 13 esophageal neoplasms were correctly diag- 
nosed by all four readers (fig. 1). One case of esophageal 
carcinoma was interpreted as normal by three (fig. 2). 
This case accounted for the three false normal interpre- 
tations. The remaining six carcinomas were incorrectly 
diagnosed by at least one observer (fig. 3). 

The accuracy rate for the six normal cases and 16 
cases of benign esophageal disease was 5296 with 4196 
false interpretations as carcinoma and 7% false interpre- 
tations as normal (table 4). 

In the entire study 74 diagnoses of esophageal car- 
cinoma were made, but only 38 of these (5295) proved 
correct. Esophageal lesions exhibiting ulceration sur- 
rounded by a mass were almost always correctly inter- 
preted as carcinoma, whereas carcinomas without ulcera- 
tion or mass effect and producing only slight stiffness 
of the esophageal wall were most often diagnosed as 
benign disease or called normal. The most common error 
was interpretation of esophagitis and benign stricture as 
carcinoma. 


Discussion 


The initial accuracy of radiologic examination in detect- 
ing small esophageal carcinoma in this study was 73%. 
This is comparable to the 65% accuracy rate at the time 
of original examination of the patients. More important 
for initial detection, however, an esophageal carcinoma 
was falsely interpreted as normal only 6% of the time. 
Thus while small esophageal carcinomas were incorrectly 
diagnosed in 2796 of instances, there was a 93% chance 
that a patient with a small esophageal cancer would have 
an esophagogram interpreted as abnormal. 

Interobserver variation was small considering overall 
diagnostic accuracy but varied greatly in cases of esopha- 
geal neoplasms. As expected, those observers with the 
highest percentage of correct interpretations of esophag- 
eal carcinomas also had the lowest percentage of false 
negative diagnoses (table 2). Nevertheless, the observer 
with the highest percentage of correct interpretations of 
carcinoma also had the highest percentage of false 
positive diagnoses for carcinoma. . 

The small esophageal carcinomas detected were usually 
sessile lesions with central ulcerations, while benign areas 
of stricture, ulceration (fig. 4), or esophagitis (fig. 5) were 
often misinterpreted as possible carcinoma. Subtle areas 
of esophageal inelasticity are most often overlooked, and 
it is these lesions which demand fluoroscopy, cine- 
esophagography, and double contrast esophagography 
for early detection of esophageal carcinoma. 

Because all the small carcinomas in our series produced 
symptoms, we recommend air contrast esophagography 
as the initial screening procedure for all patients with 
dysphagia or esophageal pain. This technique produces 
excellent mucosal detail and allows detection of small 
ulcerations or mass lesions. If there are any areas of 
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TABLE 3 TABLE 4 
Radiographic Diagnosis of Small Esophageal Carcinomas Radiographic Diagnosis of Normal or Benign Lesions 
Diagnosis No. (%) Diagnosis No. (%) 
GO BOE DIBEDOSIS. oa Fa oo oe S559 4545 40% 38 (73) Correct diagnosis. ............0000000000 46 (52) 
False negative: False DOSNIVG, ook ccs ecb eawiawapaeaeides 36 (41) 
Benign abnormalities: False negative =. 2.5 64 cs ices ws oie ae cae. 6 (7) 
ol ko ee ee ee ere eae ree 5 
LUGINVOMB. © ere rostire ranap bu 1 Note. — 22 cases, 88 interpretations. 
Barrett's esophagus................... 1 * Diagnosed incorrectly as carcinoma e 
i t Diagnosed incorrectly as normal. 
Hgtun NOMIA o eane a EnD EA 1 
SL. ee ee 1 TR 
Esophagitis 1 circumference. Six esophagograms showed normal findings, and 
VPE RSBEC EORR SA the remaining 16 were typical examples of various benign, 
Dac MODI B ou cura $a rex s 1 


nonneoplastic esophageal lesions (table 1). Several views of 


Subtotal... eee eee eee. 11 (21) each case were included; films were of comparable quality. 
Normal . ETTER fread Re Ro Re oS RI top, n 3 (6) Four board-certified radiologists accustomed to interpreting 
Total false negative................ 14 (27) barium esophagograms were instructed to interpret the x-rays, 
without knowledge of the clinical histories, and to record a 
Note. — 13 cases, 52 interpretations single diagnosis for each case. They were informed that some of 





Fig. 1. — Esophagograms of small esophageal carcinomas correctly diagnosed by four radiologists. A, Small mass with central ulceration in 58-year-old 
woman with dysphagia for 1 month. B, Small irregular mass in distal esophagus of 38-year-old man with dysphagia for Z months. C, Ulcerating 2 cm 
carcinoma (arrows) in midesophagus of 50-year-old man with 3 week history of difficulty swallowing. 
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Initial Accuracy of Esophagograms in Detection of 
Small Esophageal Carcinoma 


ALBERT A. MOSS, ! ROBERT E. KOEHLER, AND ALEXANDER R. MARGULIS 


Esophagograms of 35 patients were interpreted without 
knowledge of clinical history by four diagnostic radiolo- 
gists. Six esophagograms were of normal esophagi, 16 
were of various bénign disorders, and 13 were examples of 
small (less than 3.5 cm) esophageal carcinomas. Overall 
diagnostic accuracy averaged 58%. Small esophageal car- 
cinomas were initially diagnosed accurately in 73% of 
cases. Of the 27% false negative diagnoses, 6% were 
interpreted as normal and 21% as benign abnormalities. 
Esophageal lesions in the form of ulceration surrounded 
by a mass were most often diagnosed correctly as car- 
cinoma. The most common error was interpretation of 
esophagitis, stricture, and ulcerated benign lesions as 
carcinoma. Esophagography was found to be a good 
screening procedure for detection of esophageal disease 
but not for accurate diagnosis of small carcinomas. 


Introduction 


The overall 5 year survival rate of patients with carci- 
noma of the esophagus is 3% for males and 6% for 
females; this rate has not improved in the last 20 years [1]. 
By the time the diagnosis is clinically suspected, the 
carcinoma has usually spread beyond the confines of the 
esophagus and is no longer a localized lesion [2]. How- 
ever, the survival rate has increased to over 1576 for the 
small number of cases diagnosed while the carcinoma is 
small and localized [3]. 

Recently Japanese investigators studied 43 patients 
[4—7] with esophageal carcinoma confined to the sub- 
mucosa and reported that treatment of these localized 
carcinomas increased the survival rate up to 35%. We 
earlier [B] demonstrated a similar improvement in survival 
rate in nine cases of esophageal carcinoma detected 
radiographically while the tumor was less than 3.5 cm long. 

While barium esophagography is the most common 
procedure used to screen patients with suspected esophag- 
eal carcinoma, little information exists concerning its 
accuracy and specificity in detecting early esophageal 
carcinoma. Burgess et al. [9] and Petti [10] reported that 
six of 60 and eight of 200 esophageal carcinomas were 
not diagnosed on the initial esophagogram, yielding a false 
negative rate of 10% and 4%, respectively. The difficulty 
in assessing these two studies is that the neoplasms 
reported were not categorized as advanced or localized, 
and no analysis of the clinical or radiographic features 
leading to misinterpretation was presented. Nor was it 
stated when in the course of the disease the esophagogram 


was performed. 
* 
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In reviewing esophagograms of patients with small 
esophageal cancers at our institution, we noted that a 
disturbingly high percentage (3596) of the lesions were not 
correctly diagnosed on the initial examination. Only later 
when the lesion had grown and, in some cases, spread 
beyond the esophagus was the correct diagnosis made. 
We therefore undertook an assessment of the initial 
accuracy of radiographic diagnosis of small esophageal 
carcinomas and an analysis of those features leading to 
false negative and false positive interpretations. 


Materials and Methods 


Barium esophagograms of 35 patients were assembled and 
coded. Thirteen showed esophageal carcinomas less than 3.5 cm 
in axial length and confined to only a portion of the esophageal 


TABLE 1 


Proved Diagnoses 








Diagnosis No. 
Esophageal carcinoma. ......... 13 
NOME uocum eripe da doce 6 
Benign abnormalities: 

Esophagitis. cc. 666 sidan cews 6 
SICUE a aa 3 
ScleroderMa:: .........ssss5: 1 
Varicól. oo uxo Rx iaaa 2 
Achalasia........... ss rs 1 
Hiatus hernia................ 3 

Subtotal.................. 16 

00D | er ae ar eae 35 
TABLE 2 


Percentage Diagnostic Accuracy 


Radiologist "n. 

1 a 3 4 (%) 

Overall accuracy............ 60 57 54 60 58 
Small esophageal carcinoma: 

Correct diagnosis.......... 62 97 54 385 7s 

False negative*............ 38 8 46 15 27 

Normal/benign interpreted 
ascarcinoma........... 23 59 = 41 49 f 


Note.—35 esophagograms were interpreted: 13 showed small 
esophageal carcinomas and 22 were normal or showed benign disease. 
* Interpreted as benign or normal. 


work was supported in part by U.S. Public Health Service grant GM 01272 (R. E. Koehler) from the National Institute of General Medical Sciences. 
Il authors: Department of Radiology, University of California School of Medicine, San Francisco, California 94143. Address reprint requests to 


908 MEYERS ET AL. 4 


tinal hemorrhage. Am J Roentgeno! 116:279—288, 1972 
12. Buck RC: Intimal thickening after ligature of arteries: an 
electron microscopic study. Circ Res 9:418—426, 1961 
13. Willams AW, Montgomery GL: Chemical injury of arteries. 

J Pathol Bacteriol 77:63—69, 1959 
14. Minick CR, Murphy GE: Experimental induction of athero- 


arteriosclerosis by the synergy of allergic injury to arteries 
and lipid-rich diet. Il. Effects of repeatedly injected foreign 
protein in rabbits fed a lipid-rich cholesterol-poor diet. Am 
J Pathol 73:265—300, 1973 

15. Meyers MA, Alonso DR, Gray GF, Baer JW: Pathogenesis 
of bleeding colonic diverticulosis. Gastroenterology 71: 
577—583, 1976 


e BLEEDING IN COLONIC DIVERTICULOSIS 907 


> 


Ga T RRI 4-9 
` 


e r 








Fig. 7.— Control (nonbleeding) cases of colonic diverticula. A, Vas rectum (VR) shows normal structures: no thickening of intima, breaks in elastic 
lamina, or thinning of media. B, Another case showing only minimal intimal thickening (arrows) of vas rectum (VR) toward lumen of diverticulum (D). 


Injurious 
factors 


W 


VAS ne (P mans — 
RECTUM 





Initial damage Eccentric Concentric Eccentric rupture 
intimal intimal 
thickening thickening 
with luminal 
accentuation 


Fig. 8.— Radiographic identification of intimal thickening in injected 
colonic specimens. Arteries to specimens of colon obtained at autopsy 
were injected with barium-gelatin mixture. Vas rectum (VR) associated 
with diverticulum over its antimesenteric margin demonstrating irregular 
contour of its wall (arrows), eccentrically facing lumen of diverticulum 
(D), representing intimal thickening. Mural irregularities of vasa recta 
associated with diverticula may be demonstrable in vivo by magnification 


Fig. 9.— Proposed pathogenesis of bleeding colonic diverticulosis. 
(Reprinted with permission from [15]) 


arteriography. 
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Fig. 6.— Eccentric mural changes in vas rectum of case of bleeding 
diverticulum. Precise bleeding site not identified, but vas rectum in area 
of hemorrhage demonstrates duplication of internal elastic lamina (arrows) 
with lamellar arrangement and marked eccentric thickening of intima. 
D=mucosa of diverticulum. (Reprinted with permission from [15]) 


nonsurgical control of such cases by the selective intra- 
arterial injection of vasoactive drugs have been reported 
[10, 11]; we were unsuccessful, probably because the 
dosage schedule was insufficient. Segmental colon re- 
sections yield good results [4]. Subtotal colectomy now 
appears definitely unnecessary in view of the current 
ability of selective arteriography to localize the area of 
hemorrhage, and of arteriography of the resected segment 
and histologic doctimentation to confirm removal of the 
bleeding diverticulum. 

The precise bleeding site was documented histologically 
in eight of the 10 cases in this series. The sites of arterial 
hemorrhage are basically related to the distinctive angio- 
architecture of colonic diverticula. Rupture of the vas 
rectum developed at the dome of the diverticulum in Six 
and at its antimesenteric margin in two; it always occurred 
asymmetrically, toward the diverticular lumen. This ex- 
plains why colonic hemorrhage, rather than intra- or 
extraperitoneal bleeding, is a consequence of this condition. 

Conspicuous also is the consistent arterial lesion in the 
vasa recta associated with bleeding diverticula, character- 
ized by intimal thickening, altered internal elastic lamina, 
and focal thinning of the media. Severe degrees of eccen- 


tricity of intimal thickening toward the lumen of the 
diverticulum were seen exclusively in the bleeding cases. 
In the control series, the vasa recta of diverticula were 
usually normal and only occasionally displayed minimal 
but eccentric intimal thickening. 

Segmental changes of intimal thickening develop in 
arteries as a stereotyped response to many forms of 
trauma, ranging from mechanical [12], thermal, and 
chemical [13] damage to immunologic [14] injury. These 
result in segmental intimal proliferation; breaks and/or 
duplication of the internal elastic lamina, and atrophy of 
the media. It is important to recognize that smooth muscle 
cells of medial origin develop the intimal layer, so that 
intimal proliferation results in attenuation and weakening 
of the muscular component of the vas rectum. The ob- 
servation that the asymmetric and segmental arterial 
lesions in our series of bleeding colonic diverticulosis are 
histologically identical to those produced by various forms 
of injury strongly suggests a similar pathogenesis. This is 
further supported by the fact that the changes in the vasa 
recta are seen predominantly toward the lumen of the 
diverticulum. It is precisely on this side that the vasa recta 
are most exposed to any injurious factors arising from the 
colonic or diverticular lumen, since only mucosa separates 
them. 

The characteristic arterial changes associated with 
bleeding colonic diverticula appear to represent a non- 
specific response to injury. The striking lamellar arrange- 
ment of the duplicated internal elastic lamina probably 
reflects repeated episodes of injury with sequential struc- 
tural responses of the vessel wall. Based upon our con- 
sistent observations, the probable sequence of events and 
thus the pathogenesis of bleeding colonic diverticulosis is 
illustrated in figure 9. Injurious factors, the nature of 
which is yet to be determined, arising within the colonic 
or diverticular lumen produce an eccentric damage to the 
luminal side of the underlying vas rectum. The artery 
reacts with eccentric intimal thickening. Following per- 
sistent or recurrent damage, the intimal thickening may 
become concentric but retains accentuation toward the 
lumen of the diverticulum. Consequently, progressive seg- 
mental weakening of the arterial wall leads to eccentric 
rupture and hemorrhage. 

One anatomic feature distinguishes right-sided from 
left-sided diverticula, which may explain their increased 
frequency of bleeding. Because the diverticula arising in 
the right colon have wider necks and domes, their vasa 
recta are exposed over a greater length to injurious factors 
arising from the colon. 
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Fig. 5.—Case 3. A, Resected sigmoid specimen demonstrating bleeding diverticulum. 8, Template showing location of diverticular bleeding site. C, 
Section through bleeding diverticulum demonstrating rupture of vas rectum at antimesenteric margin. x65. D, Higher magnification (X 185) showing 


rupture site with diffuse intimal thickening of vas rectum. 


This report documents the findings in 10 patients with 
acute, massively bleeding colonic diverticulosis. As shown 
in table 1, six were in the right colon and four in the left 
colon. The predominance of hemorrhage from right-sided 
diverticula, also recently confirmed by Casarella et al. [4] 
is noteworthy since the majority of diverticula are located 


in the descending and sigmoid colon, and only about% 
one-third of patients with diverticulosis have diffuse in- 
volvement of the entire colon [9]. 

In all seven cases in which arteriography was performed, 
the location of the acutely bleeding diverticula was 
demonstrated preoperatively. Encouraging results in the 
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Fig. 4.— Case 5. A, Selective superior mesenteric arteriogram dem- 
onstrating extravasation of contrast material into bleeding diverticulum 
of hepatic flexure (arrow). B, Template showing location of diverticular 
bleeding site. C, Section (plane A, fig. 4B) illustrating bleeding site at 
dome of diverticulum. Thrombus (T) projects into lumen from ruptured 
vas rectum (arrows). * 65. D, Higher magnification (X 185) document- 
ing thickening of intima (1) and duplication of internal elastic lamina. 
M — media. E, Section (plane B, fig. 48) distal to site of rupture 
demonstrating focal thickening of intima (arrow), strikingly eccentric 
toward lumen of diverticulum. All micrographs stained with elastic Van 
Giesson, showing elastic lamina as wavy dark structure separating 
intima and media. 
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Fig. 2.—Mechanism of diverticular formation and its vascular relation- 
ships. A, Intramural penetration near mesenteric side of longitudinal 
muscle band by long branch of vas rectum. It occurs through obliquely 
oriented connective tissue septum in circular muscle. 8, Early mucosal 
protrusion widening connective tissue septum and beginning to lift ves- 
sel. C, Transmural extension of diverticulum, pointing toward mesenteric 
side of colon. Vas rectum is displaced over its dome and penetrates to 
submucosa on antimesenteric side of its neck and orifice. (Reprinted with 
permission from [15]) 
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often with a striking lamellar arrangement (fig. 6), and 
thinning of the media. These lesions were evident in the 
residual portion of the arterial wall opposite to its point 
of rupture, eccentrically facing the lumen of the diverticu- 
lum in adjacent segments and branches of the vasa recta 
for a distance of several millimeters, and, rarely, in accom- 
panying veins. 

Similar eccentric lesions (fig. 6) were seen within the 
vasa recta coursing over the domes of diverticula in the 
area Of bleeding in the two cases in which the precise 
bleeding site was not identified. 

In none of the 10 cases was there any evidence of acute 
or chronic diverticulitis. 


Control (Nonbleeding) Colonic Diverticula 


In the control series of nonbleeding cases, the vasa 
recta associated with colonic diverticula were almost 
invariably normal (fig. 7A). In some elderly patients, how- 
ever, minimal eccentric intimal thickening was occasionally 
observed (fig. 7B). In some injected specimens, this could 
be radiologically noted as notched and scalloped contour 
defects in the vasa recta on the side facing toward the 
lumen of the diverticula (fig. 8). 


Discussion 


The fact that colonic diverticulosis is a far more common 
cause of bleeding of any degree from the large intestine, 
and particularly of massive bleeding, than the clinical 
entity of diverticulitis has been recognized for the past 
two decades. Yet in only a relatively few reported cases 
has a bleeding site in the diverticulum been histologically 
identified, and detailed analysis has been scanty and 
conflicting. 


Fig. 3. — Characteristic angioarchi- 
tecture of colonic diverticula. Radio- 
graph of injected specimen (X8) 
shows vas rectum (VR) arching inti- 
mately over dome of diverticulum 
(D). It penetrates colonic wall on 
antimesenteric margin of divertic- 
ulum (arrow). CM = approximate lo- 
cation of circular muscle. Mesenteric 
border of diverticulum to right and 
antimesenteric border to left. (Modi- 
fied from [5] with permission) 
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TABLE 1 


Clinical and Histologic Features 


ee 


Duration of 


Location of 


Histopathologic Findings in 
Ruptured Vasa Recta 


Location of Duplication of 








Acute Colonic Preoperative Bleeding Diverticular Intimal Internal 
Case No. Ageand Sex Bleeding (Days) Arteriography Diverticulum Bleeding Site Thickening Elastic Lamina 
(ae 42,M V4 t Cecum Dome T " 
Eriak 73, M 1 T Cecum Dome tt 41 cr 
e SSA 72, M 1 i Ascending colon Dome TOT + 
&. cia 76, F 2 Ascending colon Antimesenteric TT z; 
P 55, M 4 Ascending colon Dome * * 
Bu cns 43, M 1 Hepatic flexure Dome " T 
T. vss 83, M V6 Splenic flexure Dome Te + 
Bs ies 53,M 2 T Splenic flexure Not identified 
B. ocv 84, M 6 Descending colon Not identified 
TO. s ccs 714, F 1 Sigmoid colon Antimesenteric + = 
SEL ee ore Diverticula do not arise randomly around the circum- 
T" ference of the colon but, rather, originate in four distinct 
longitudinal rows (fig. 1A) related to the taeniae coli, the 
longitudinal bands of muscle. The sites where diverticular 
sacs form correspond closely with the four sites of pene- 
LIBERA tration of the major branches of the vasa recta (fig. 18), 
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Colon 


Fig. 1.—A, Sites of origin of colonic diverticula in relation to taenia. 
Diverticula point toward mesenteric border. B, Intramural blood supply 
of colon. Vasa recta reach bowel wall and divide into long subserosal 
branches which then penetrate obliquely through bowel wall. They 
continue in submucosa, finally ramifying into rich plexus. 


Radiographs of the injected specimens were obtained on 
Kodak RPM/2 mammography film with a Faxitron radiographic 
unit. Additional detail was provided by photographic enlarge- 
ment. Alcohol and methylsalicylate clearing was employed in 
several cases. The specimens were examined under a dissecting 
microscope. 

Approximately 200 control diverticula from the colons of 
20 nonbleeding patients ranging in age from 25 to 86 years 
were studied. Right- and left-sided diverticula with their accom- 
panying injected vasa recta were embedded in paraffin, serially 
sectioned for histologic study, and mounted on a continuous 
cellulose tape, using the method of Pickett and Sommer [7]. 
The sections were stained with hematoxylin and eosin and elastic 
Van Giesson methods. By these techniques, three-dimensional 
reconstruction of blood vessel- diverticulum relationships can 
be made and details of the structure of the vasa recta carefully 
evaluated. The site of transmural penetration of vasa recta in 
the absence of diverticula was also examined by serial sections. 


Results 
Angioarchitecture of Colonic Diverticula 


The characteristic angioarchitecture of colonic divertic- 


the colonic branches of the marginal artery. The circular 
smooth muscle bundles of the colonic wall are separated 
by connective-tissue septa which are obliquely oriented 
at approximately 30° [8]. It is clearly through these septa 
that both the vasa recta consistently penetrate the colonic 
wall from the serosa to the submucosa and the diverticula 
form from mucosal protrusions [5]. 

These anatomic relationships result in a remarkably 
constant angioarchitecture of colonic diverticula (figs. 2 
and 3). An artery, the vas rectum, intimately courses in 
the serosa over the dome of the diverticulum; at this 
point, it is separated from the lumen of the diverticulum 
by only mucosa and a few strands of attenuated muscle 
fibers. The vas rectum then penetrates the colonic wall 
along the antimesenteric border of the diverticulum, lying 
close to its neck and orifice. 


Bleeding Colonic Diverticula 


In eight of the 10 specimens, the precise bleeding site 
was identified histologically (table 1). Rupture of the 
underlying vas rectum was the cause in all, occurring at 
the dome of the diverticulum in six (figs. 44—4C) and 
along its antimesenteric margin near the neck and orifice 
in two (figs. 5A—5C). Rupture of the artery was not 
circumferential but invariably eccentric, occurring only 
on its side toward the lumen of the diverticulum. There was 
secondary focal ulceration of the overlying mucosa. A 
thrombus extended from the rupture site into the di- 
verticular lumen in four instances. , 

Strikingly consistent structural lesions were present in 
the vasa recta both at and adjacent to the site of rupture. 


* ula has been recently detailed [5] and will be summarized 


here as it applies to diverticular bleeding sites. 


These changes consisted of intimal thickening (figs. 4D 
and 5D), duplication of the internal elastic lamina (fig. 4D), . 


Pathogenesis of Massively Bleeding Colonic Diverticulosis: 
New Observations 


MORTON A. MEYERS,’ DANIEL R. ALONSO,? AND JEANNE W. BAER? 


Colonic diverticulosis is a common cause of acute 
severe rectal hemorrhage. The precise site of bleeding, 
etiology, and pathogenesis have not been previously iden- 
tified. Arteriographic, microangiographic, and detailed 
histologic observations in 10 cases of massively bleeding 
colonic diverticulosis demonstrated strikingly consistent 
changes related to the characteristic angioarchitecture of 
colonic diverticula. These changes included: (1) asym- 
metric rupture of the vas rectum toward the lumen of the 
diverticulum precisely at its dome or its antimesenteric 
margin; (2) conspicuous eccentric intimal thickening of the 
vas rectum, often with thinning of the media and duplica- 
tion of the internal elastic lamina at and near the bleeding 
point; and (3) general absence of diverticulitis. Comparison 
with control colonic diverticula suggests that traumatic 
factors arising within the diverticular or colonic lumen 
induce asymmetric intimal proliferation and segmental 
weakening of the associated vas rectum, predisposing to 
rupture and massive bleeding. 


Colonic diverticulosis is the most frequent cause of 
severe rectal bleeding [1]. In the past 20 years, it has 
become increasingly apparent that bleeding spontaneously 
occurs from colonic diverticula without clinical and his- 
tological evidence of inflammation [2]. The hemorrhage 
is typically acute, massive, and life threatening. This is in 
contrast to the mild and often intermittent bleeding 
secondary to diverticulitis, which apparently originates 
from highly vascularized granulation tissue lining inflamed 
diverticula [3]. 

Despite its common occurrence, the precise mechanism 
of diverticular bleeding has been poorly understood. Even 
if the site of diverticular hemorrhage is determined by 
preoperative arteriography, gross inspection of the re- 
sected segment almost invariably fails to localize the 
bleeding diverticulum among the many present in the 
specimen. In emphasizing the role and frequency of 
diverticula in colonic bleeding, Noer [2] stated in 1955 
that “a highly desirable study in future cases might be 
serial sections of all the diverticula in patients whose 
colons are resected for acute hemorrhage. Because of the 
multiplicity of diverticula in most cases, this would be a 
tedious and time-consuming procedure, but relative lack 
of histologic proof...would make such a study 
worthwhile.” 

It has remained true that the precise bleeding point 
has not been identified in the majority of-reported cases. 
Routine pathologic examination of the resected specimen 
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overlooks the bleeding diverticulum, even if it had been 
detected preoperatively by mesenteric arteriography. Of 
13 acutely bleeding colonic diverticula identified by arterio- 
graphic studies by Casarella and co-workers [4] and 
operated upon, the surgical pathologist visualized the 
actual bleeding point in only two. Meyers et al. [5] have 
recently defined the characteristic angioarchitecture of 
colonic diverticula and suggested their structural pre- 
disposition to massive bleeding, but lack of consistent 
histologic evidence in clinical cases has obscured the 
pathogenesis of bleeding colonic diverticulosis. 

This report (1) identifies the precise bleeding site in 
eight of 10 cases of massively bleeding colonic diverticu- 
losis, related to their specific angioarchitecture; (2) docu- 
ments consistent histologic alterations in the vasa recta 
at the site of arterial rupture; and (3) defines the concept 
that the mechanism involves injurious factors arising 
within the diverticular or colonic lumen which induce 
eccentric intimal thickening and weakening of the asso- 
ciated vasa recta predisposing to rupture and massive 
bleeding. 


Materials and Methods 


Ten patients with massively bleeding colonic diverticulosis 
were studied. Clinical features are outlined in table 1. In seven, 
the performance of aortography and selective arteriography 
identified acutely bleeding colonic diverticula by virtue of 
localized extravasation of the contrast medium. In five of these, 
control of the bleeding was attempted by the selective intra- 
arterial infusion of vasopressin (Pitressin®, Parke-Davis) but was 
unsuccessful, probably because of inadequate dosage and dura- 
tion. All 10 patients underwent segmental resection or hemi- 
colectomy. In four surgical specimens, the marginal artery was 
injected with a barium-gelatin mixture [6] in an attempt to 
localize the bleeding diverticulum, as previously reported [5]. 
Meticulous serial histologic sections of all diverticula present in 
the area shown by both the clinical arteriograms and the post- ` 
surgical injection studies helped to identify the specific bleeding 
diverticulum. 

The superior and inferior mesenteric arteries of human colons 
obtained soon after death were manually injected in situ with 
the warm barium-gelatin mass. This material fills arterial vessels 
down to approximately 40 um in diameter and does not cross 
the capillary bed. After en bloc dissection of the colon with its 
mesenteries, formalin fixation causes the intraarterial injectate 
to harden. The specimen is then equally suited for gross inspec- 
tion, high resolution radiography, and histologic study. 
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ESTROGEN THERAPY AND ENDOMETRIAL CANCER 


Conclusions 


The following questions remain to be resolved. Is there 
an increased incidence of cancer of the endometrium? 
If so, are exogenous estrogens responsible? Until definitive 
answers are obtained, it seems prudent to advise more 
judicious dispensing of estrogens. However, these treat- 
ments should not be abandoned altogether. Few other 
drugs produce such prompt subjective and objective relief 
of menopausal symptoms with few side effects. 

Gerontologists *are seeking remedies for the aging 
processes in women; estrogens seem to preserve the 
emotional and mental integrity of postmenopausal women. 
Some orthopedists advocate use of estrogens to delay 
bone demineralization in postmenopausal women, hoping 
to reduce risk of fractures. Hip fractures, especially, 
incur significant mortality. Will these aids become 
unavailable? 

Physicians who treat postmenopausal women deserve 
an accurate risk-benefit evaluation. Blanket statements 
by federal agencies restricting use of estrogen and 
advising informed consent are unnecessary interferences. 
The physician needs only information to act properly. 
Decisions should not be based on emotionalism but on 
sound scientific data. 
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in animals, neoplasia in other organs appears simul- 
taneously. Rabbits are most prone to develop endometrial 
cancer spontaneously. It is in these animals that induction 
of endometrial cancer by estrogens has been most suc- 
cessful. Constitutional changes somewhat analogous to 
host factors in women were observed before the appear- 
ance of cancer. Thus in animals, as in man, it seems that 
another factor must be present before estrogen induces 
cancer. 

Failure to produce endometrial cancer in all but suscep- 
tible strains has reassured physicians that estrogens are 
not a direct cause of cancer in man, but concern remains 
that they may be oncogenically influential. 


Clinical Observations 


Clinical experiences on this subject have interested 
physicians for many years. Cullen was the first to suspect 
that hyperplastic endometrium preceded endometrial 
carcinoma when he noted the histologic association in 
uterine specimens. Since estrogen therapy has become 
widely used, endometrial hyperplasia is noted more fre- 
quently. If the drug could induce preliminary endometrial 
changes, it seemed logical that it could lead to endometrial 
cancer. But increased incidence of endometrial cancer 
has not been observed until recently. The apparent in- 
crease may be related to a declining incidence of cancer 
of the cervix, which focuses more attention on endo- 
metrial cancer. The declining birth rate in this country, 
rise in socioeconomic status, and other changing factors 
also influence risk for endometrial cancer. 

Gynecologic oncologists who treat a large number of 
patients with established endometrial carcinoma have 
been impressed with the history of prolonged estrogen 
therapy in some patients. Until now these experiences 
were generally discounted as isolated anecdotal en- 
counters, since most patients with endometrial cancer 
have not taken estrogens. 

Patients with functioning ovarian tumors and Stein- 
Leventhal disease of the ovaries have abnormally high 
levels of and sustained production of estrogen. They 
develop carcinoma of the endometrium more frequently 
and sometimes at an earlier age. Still, the evidence is 
inconclusive because these associations are rare and host 
factors in these patients are abnormal. For them estrogen 
may not be the important factor in oncogenesis. 


Research Studies 


Current studies [1—3] are inconclusive because of 
weaknesses in design. Patient populations are small and 
from a limited geographic area. (Regional differences in 
incidence of endometrial cancer have been documented.) 
Appropriateness of control groups can be questioned. 
For example, the control group in the Seattle study [3] 
consisted of patients treated for carcinoma of the cervix, 
ovary, and vulva. Since the personal and health character- 
istics of these patients are notably different from the 
patient susceptible to carcinoma of the corpus, the 
groups are basically not comparable. 


In retrospective analyses, essential information is often 
missing from patient records. This may explain why 
menopausal symptoms of the study group were not 
documented in the Kaiser-Permanente study [1]. A pre- 
selection bias for patients prone to develop endometrial 
cancer would occur if many women in the study group 
had menstrual irregularities at about menopausal age. 

The condition of the endometrium before hormone 
therapy should have been investigated to eliminate patients 
with premalignant or malignant lesions. There is reason to 
believe that estrogen replacement therapy causes an 
endometrial carcinoma to produce symptoms earlier than 
if such therapy had not been used. Precancerous lesions 
existing at the start of estrogen therapy could lead to 
erroneous conclusions about hormonal carcinogenesis. 
Unless the microscopic pattern of the endometrium has 
been established by curettage prior to estrogen replace- 
ment therapy, patients with an irregular bleeding pattern 
should be eliminated from the study group. Obviously, 
important information is missing from the published 
reports. 


Epidemiologic Evidence 


Fundamental to epidemiologic study is confirmed diag- 
nosis. The histologic diagnosis of cancer in study group 
patients should be substantiated. That atypical endometrial 
hyperplasia can be mistaken for cancer is generally 
accepted among pathologists. When pathologists are 
doubtful about borderline microscopic changes, they lean 
toward a diagnosis of cancer to avoid the consequences 
of false negative diagnoses. Since this can seriously bias 
results, it is essential that the pathologic basis for the 
diagnosis of carcinoma be confirmed by a panel of endo- 
metrial pathology experts. 

If estrogen therapy increases the risk of endometrial 
cancer, an increased incidence nationally would be ex- 
pected. On the contrary, the Third National Survey [14] 
reports a stable incidence of endometrial cancer. Various 
interpretations have been offered to explain this dis- 
crepancy. One is that hysterectomy for benign disease 
has removed increasing numbers of women from risk of 
endometrial cancer. Others doubt this since hysterectomy 
is usually performed on parous women who are less prone 
to this type of cancer. Whether the Third National Survey 
represents the incidence of endometrial cancer accurately 
is debatable, since some independent studies in limited 
geographic areas document an increase [15]. But even 
if the increase is real, it does not follow that estrogen 
therapy is the cause. For example, expanded screening 
programs, especially among women receiving estrogen 
therapy, may have produced an apparent increase of 
endometrial cancer. A cancer d&tection program con- 
ducted on a previously unscreened population accelerates 
the discovery of cancer and distorts incidence figures 
temporarily. This phenomenon was seen in screening 
programs for cancer of the cervix. 


ARS Presidential Address: 


Estrogen Therapy 


A Causal Role in Endometrial Cancer? 
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Publicity associated with recent reports of a greater 
frequency of adenocarcinoma of the endometrium among 
women who take exogenous estrogens has created con- 
fusion among physicians and fear among patients. An 
objective review of available data on estrogen effects and 
current epidemiologic evidence suggests that estrogen 
may play an indirect role in the development of endo- 
metrial carcinoma. Until definitive data are available, 
physicians should exercise caution in prescribing estro- 
gens, monitoring the status of the endometrium at regular 
intervals by sampling and pathologic analysis. 


Introduction 


While prolonged estrogen therapy may stimulate changes 
in the endometrium which are histologically identical to 
cancer, the lesions are too deficient biologically to main- 
tain autonomy. Estrogens may produce vaginal symptoms 
leading to discovery of existing asymptomatic carcinoma 
of the endometrium. They may cause a latent cancer of 
the endometrium to develop earlier, or may initiate such a 
cancer in women who would otherwise be unaffected. 
Recent observations [1—3] associating exogenous hor- 
mone replacement therapy with a high risk for endometrial 
cancer may be based upon any or all of these estrogenic 
effects. 

Reports that estrogen replacement increases the risk 
of endometrial cancer from 5 to 15 times have precipitated 
the Federal Drug Administration to declare these drugs 
dangerous. Patients taking estrogens and physicians pre- 
scribing them have become uncertain about their effects. 
It is time that this subject be reviewed critically. 

The extensive publicity associated with these reports 
was intended to inform the public. It may incidentally 
increase early detection of endometrial carcinoma by 
making physicians and laymen more aware of this disease. 
However, the sensationalism used in some journalistic 
reports has frightened women into premature action and 
placed an unnecessary burden upon physicians to explain 
their practice. 

Physicians have long been concerned that exogenous 
estrogen therapy could increase the risk of endometrial 
cancer [4—6], yet no convincing evidence has been found 
in the last 3O years. The association of estrogen replace- 
ment therapy and carcinoma of the endometrium has now 
been stated emphatically [1—3], and the risk factor is 
much greater than had been thought. Until further data 
are obtained to confirm or disprove these findings, the 
warnings should be heeded. Exogenous estrogens should 
be prescribed more cautiously and treatment programs 
modified to minimize ppssible carcinogenic effects. 


Before definitive conclusions can be made, additional 
research is needed. Nevertheless, existing data provide 
some insight into the controversy. 


Action of Estrogens 


Because estrogens are powerful stimulants of genital 
tract cells, they may have carcinogenic capability. Other 
target cells with estrogen receptors are found in many 
body tissues, including the brain. Estrogens influence the 
nuclear metabolism of cells at a site where neoplasia is 
believed to originate. Their action can be traced to re- 
ceptors in the cytoplasm where plasma protein—bound 
estrogens interact and then go to nuclear receptor sites. 
Estrogens influence protein synthesis by stimulating DNA- 
dependent RNA synthesis; the products of this action are 
identified readily by electron microscopy. Influence of 
estrogens upon nuclear metabolism may create the oppor- 
tunity for other carcinogenic influences to become 
established. 

Estrogens may not be capable of acting alone, requiring 
other carcinogens to enhance the derangement of cell 
proliferation control. Prior viral infections could provide 
this enhancement with a carcinogenic viral genome de- 
posited within the cytoplasm, awaiting an opportunity to 
excite a mutation. Genetic constitutional conditions for 
neoplasia may be ignited by hormonal influence in some 
individuals. Although estrogens alone may not be capable 
of exciting neoplastic conversions, they may be con- 
tributory. If estrogens are carcinogenic by any of these 
theoretical mechanisms, we urgently need to learn the 
magnitude of the risk. 

The stimulating power of estrogens is clinically apparent 
in hypertrophy of the genital tract. Prolonged administra- 
tion can induce hyperplasia of the endometrium which, 
for some patients, can become more severe. Atypical 
hyperplasia, identical with low grade endometrial car- 
cinoma, can be produced by estrogens [7, 8]. Yet hyper- 
plastic endometrium has not been converted experiment- 
ally into carcinoma by estrogens. There is biologic 
difference between the severe hyperplasia which regresses 
when estrogen therapy is stopped, and carcinoma of the 
endometrium which can persist independently. 


Existing Evidence 
Animal Experiments 


In animal experiments, endometrial cancer has been 
established in susceptible strains after large doses of 
estrogens [9—13]. When endometrial cancer is induced 
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For years osteosarcoma was treated unsuccessfully 
with surgery, irradiation, and chemotherapy. It was 
probably considered the most radio- and chemothera- 
peutically resistant tumor with which we dealt. Who 
would have thought that a simple change in dose and 
schedule of methotrexate, one of the first Clinically useful 
agents, would lead to such dramatic changes in the 
survival of these patients? [19]. Not only have disease-free 
survival rates risen from 20% to almost 80% in some 
series, but the greatly improved results have led surgeons 
and radiation therapists to reconsider treatment of the 
primary tumor in order to preserve a functioning limb [20]. 

The lessons from pediatric oncology which serve both 
es an encouragement and a spur to all of us in the field 
of cancer management can be summarized briefly as 
follows: (1) a team approach to cancer treatment is 
essential; (2) all available forms of treatment should be 
weighed early after diagnosis; (3) treatment should be 
skilled and vigorous from the beginning; (4) the biology 
and natural history of the tumor should be considered in 
treatment planning; and (5) toxicities of all forms of 
treatments used should be respected and ways designed 
for their reduction. 

Children have led us to this high plateau. They have 
shown us that the mountainside, no matter how strewn 
with obstacles, can be climbed. They have shown us that 
cancer, even when disseminated, can be cured. We have 
not yet attained the peak. Pediatricians are by bent and 
training dissatisfied with anything short of the perfectly 
healthy child. We therefore wait impatiently for the work 
of geneticists, virologists, and immunologists to bear 
fruit when cancer, like polio, becomes a curiosity largely 
of historical interest, and the scalpel, the syringe, and the 
cobalt unit take their place in the medical museum along- 
side the brace and the respirator. 

REFERENCES 


1. Ladd WE: Embryoma of the kidney (Wilms' tumor). Ann 
Surg 108:885—902, 1938 

2. Gross RE, Neuhauser EBD: Treatment of mixed tumors of 
the kidneys in childhood. Pediatrics 6:843—852, 1950 

3. Farber S, Diamond LK, Mercer RD, Sylvester RF, Wolff JA: 
Temporary remission in acute leukemia in children prolonged 
by folic acid antagonist, 4-aminopteroylglutamic acid 
(Aminopterin). N Eng/ J Med 238:787—793, 1948 

4. Farber S: Carcinolytic action of antibiotics: puromycin and 
actinomycin D (abstr.). Am J Pathol 31:582, 1955 


10. 


12. 


13. 


14. 


15. 


16, 


18. 


19. 


20. 


895 


. Ravina A, Pestel M, Thielen R: Clinical studies on actino- 


mycin C. Presse Med 62:1159—1160, 1954 

Farber S, D'Angio GJ, Evans AE, Mitus A: Clinical studies of 
actinomycin D with special reference to Wilms' tumor in 
children. Ann NY Acad Sci 89:421—424, 1960 


. Farber S: Chemotherapy in the treatment of leukemia and 


Wilms’ tumor. JAMA 198:826—836, 1966 


. Sutow WW, Thurman WG, Windmiller J: Vincristine (leuro- 


cristine) sulfate in the treatment of children with metastatic 
Wilms’ tumor. Pediatrics 32:880—887, 1963 


. Wolff JA, Krivit W, Newton WA Jr, D'Angio GJ: Single 


versus multiple dose actinomycin therapy of Wilms' tumor. 
A controlled cooperative study conducted by the Children's 
Cancer Study Group A. N Eng/ J Med 279:290—294, 1968 
Li FP, Stone R: Survivors of cancer in childhood. Ann /ntern 
Med 84:551—553, 1976 


. Johnson DG, Maceira F, Koop CE: Wilms' tumor treated 


with actinomycin D: the relationship of age and extent of 
disease to survival. J Pediatr Surg 2:13—21, 1967 

The National Wilms' Tumor Study: a progress report, in 
Proceedings of the 7th National Cancer Conference, Phila- 
delphia, Lippincott, 1973, pp 627—636 

Young JL Jr, Miller R: Incidence of malignant tumors in 
U.S. children. J Pediatr 86:254—258, 1975 

D'Angio GJ, Evans AE, Breslow N, Beckwith B, Bishop H; 
Goodwin W, Leope L, Sinks L, Sutow WW, Tefft M, Wolff 
J: The treatment of Wilms' tumor. Results of the National 
Wilms’ Tumor Study. Cancer 38:633-646, 1976 

Li MC, Whitmore WR Jr, Golbey R, Grabstald H: Effects of 
combined drug therapy on metastatic cancer of the testes. 
JAMA 174:1291—1299, 1960 

Peters MV, Alison RE, Bush RS: Natural history of Hodgkin's 
disease as related to staging. Cancer 19:308—316, 1966 


. Fisher B, Slack N, Katrych D, Wolmark N: Ten year follow-up 


results of patients with carcinoma of the breast in a coopera- 
tive clinical trial evaluating surgical adjuvant chemotherapy. 
Surg Gynecol Obstet 140:528—534, 1975 

Bonadonna G, Brusamolino E, Valagussa P, Rossi A, Brug- 
natelli L, Brambilla C, De Lena M, Tancini G, Bajetta E, 
Musumeci R, Veronesi U: Combination chemotherapy as 
an adjuvant treatment in operable breast cancer. /V Engl 
J Med 294:405—410, 1976 

Jaffe N, Farber S, Traggis D, Geiser C, Kim BS, Das E. 
Frauenberger G, Djerassi I, Cassady JR: Favorable response 
of metastatic osteogenic sarcoma to pulse high-dose metho- 
trexate with citrovorum rescue and radiation therapy. 
Cancer 31:1367—1373, 1973 

Rosen G, Murphy ML, Huvos AG, Gutierrez M, Marcove 
RC: Chemotherapy, en b/oc resection, and prosthetic bone 
replacement in the treatment of Osteogenic sarcoma. 
Cancer 37:1—11, 1976 


894 EVANS 


various stages and ages. Although the study failed to 
establish superiority of one form of chemotherapy, com- 
bination of the two agents increased the 2 year disease- 
free rate in patients with nonmetastatic disease from 56% 
for either of the drugs alone to over 80% in those receiving 
the combination. The overall survival of patients treated 
initially with a single agent was nearer that of the combined 
group (70% versus 86%), since again some with meta- 
stases were retrieved with more vigorous measures. 

The influence of histologic type and patterns of local 
extension of the disease on survival is not: yet known. 
Preliminary results suggest that these data will serve as 
an important guide to treatment. Since there are now 
over 500 patients in this study, there are sufficient num- 
bers for the various subgroups to be analyzed. It should 
then be possible to select the correct regimen of minimal 
treatment for each individual. 

The second National Wilms's Tumor Study likewise 
seeks further refinements in treatment. For children with 
a good prognosis the question again is: Can less be 
effective? For those with progressive disease, can an 
even better regimen than combined actinomycin D or 
vincristine be designed? Thus, for children with group 1 
tumors who are not irradiated, the study asks whether 
6 months of combination actinomycin D and vincristine 
is as effective as 15 months of treatment, and can the 
addition of vincristine substitute for flank irradiation? For 
children with more extensive disease in groups 2 and 3, 
the study asks whether the addition of adriamycin will 
improve the results obtained from combined actinomycin 
D and vincristine. There is considerable toxicity associated 
with adriamycin. It is known to affect the myocardium 
and even in presumed safe doses this myocardial toxicity 
may manifest itself only in adult life. Thus the role of 
adriamycin should be clearly defined before routine use 
in the management of children with Wilms's tumors. 


Multimodal Therapy in Adults 


While pediatricians tended to focus on single-agent 
sequential chemotherapy, Li and co-workers [15], pioneers 
in the use of multiple drugs, were exploring their simul- 
taneous use. They reasoned that a combination of agents 
with differing modes of action and toxicity might well 
have a combined: anticancer effect without combined 
toxicity. Their initial regimen, which included an anti- 
metabolite (methotrexate), an alkylating agent (chloram- 
bucil), and an antibiotic (actinomycin D), was studied in 
patients with metastatic testicular tumors. The objective 
response rate of over 50% was higher than that reported 
for any of the three agents used singly. These findings 
demonstrated that agents given simultaneously, in almost 
full therapeutic doses, could increase the response rate 
without overwhelming side effects. 

Other diseases found largely in adults (e.g., Hodgkin's 
disease and breast carcinoma) have benefited from pro- 
gressive studies of multimodal therapy. Studies of 
Hodgkin's disease have come a long way since the pioneer- 
ing work of Peters and co-workers [16] who noted that 


by extending the field of irradiation, recurrence in adjacent 
areas was prevented and the survival rate increased. 
Since that time lymphangiography, staging laparotomy, 
and histologic classification have contributed substantially 
to the improvement and refinement of treatment. 

Chemotherapy, long employed with spectacular results 
for patients with advanced disease, is now being given 
earlier in the course to control microscopic metastases. 
Pediatric oncologists have observed these developments 
with great interest, noting the elements that might be 
applicable to children. Obviously treatment best in adults 
might not be best in children. In pediatrics, the price paid 
for large field irradiation is high, so much would be 
gained if equally good survival rates could be achieved 
by a combination of local irradiation and chemotherapy. 
The best combination of agents for children still needs 
refinement since undesirable side effects are considerable 
in combinations currently used. 

Developments in the treatment of breast carcinoma are 
equally exciting. Until recently, radical mastectomy was 
considered the only suitable treatment for early stage 
cancer; women with that disease were considered fortu- 
nate to be eligible for such a mutilating operation. Then 
surgeons and radiation therapists considered possibilities 
of less radical treatment. Various combinations of irradia- 
tion, simple mastectomy, and even “lumpectomy” were 
studied, and finally irradiation alone was tried for early 
lesions. The work of many, such as that of Fisher et al. 
[17] and Bonadonna et al. [18] has demonstrated that 
chemotherapy is useful in this disease. 

While | am not qualified to discuss the relative merits 
of various treatments for carcinoma of the breast, as a 
woman | would like to make a heartfelt plea to the oncology 
fraternity treating adults. Do not let rigid and polarized 
stands become obstacles in the way of progress. Study 
the results without prejudice and use the data to improve 
treatment. If irradiation and chemotherapy can be shown 
to be effective in more advanced cases, might they not 
be even more successful if employed in earlier stages? 


Lessons for the Future 


To return to Wilms's tumor, | submit that the pediatric 
surgeon would be prepared, as he has been in the past, 
to explore avenues that entail the elimination of radical 
surgery. He would be delighted, | believe, to foregc 
nephrectomy in some children if he were convinced that 
radiation and chemotherapy would control the primary 
tumor without damage to the kidney. In fact, local tumor 
resection, irradiation, and chemotherapy are standard 
practice in some institutions for patients with bilateral 
disease, thereby preserving both kidneys. 

The examples from Wilms's tumor treatment may be 
considered inappropriate models for cancer management 
in adults. But the successes with Wilms's tumor should 
act as a spur to the oncologists etreating adults, bleak 
though the prospects sometimes appear because of non- 
responsive tumors that disseminate early. Encouragement 
can come from the recent advances in the treatment of 
Ewing's tumor, rhabdomyosarcoma, and osteosarcome . 
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survival of the two groups was not statistically significant: 
8076 for those receiving maintenance chemotherapy and 
70% for the control patients who developed metastases 
and were then cured by more vigorous measures. 

The results of this study gave rise to the question: 
"Is it better to treat all patients to prevent metastases, 
including a proportion who will never develop spread of 
their disease, or to treat only those patients in whom 
metastases become manifest?" The investigators who con- 
ducted that study concluded that prevention was prefer- 
able to the treatment of clinical metastases, which involves 
the use of irradiation and multiagent chemotherapy. 

The excellent results produced by combined care were 
not without cost. In the group treated in Boston, an 
occasional child succumbed to infection or hemorrhage 
during the period of myelosuppression following chemo- 
therapy. Skeletal deformities resulted from enhanced 
radiation effects. More tragically, there were late fatal 
effects from renal or pulmonary damage manifested 10 
or more years after treatment [10]. Therefore, considera- 
tion was given to the amount of treatment necessary to 
be effective. Again the pediatric oncologists' concern for 
better survival results as well as reduction in morbidity 
is evident. 

In planning therapy, the natural history of the tumor 
must be weighed as well as its resectability and its radio- 
or chemoresponsiveness. In Wilms's tumor, the important 
variables seem to be the degree of local spread, the 
presence of metastases in the lungs or other organs, and 
patient age. It has long been known that infants with 
Wilms's tumor seem to do better than older children [11]. 


National Wilms's Tumor Study 


For 20 or more years irradiation to the renal fossa after 
tumor removal was standard treatment for all patients. 
However, in the absence of histologic evidence of disease 
spread locally outside the primary tumor, to what disease 
is the irradiation directed? This question and others formed 
the basis of the first National Wilms's Tumor Study [12]. 


Purposes 


The study attempted to answer four questions: 

1. Does irradiation directed to the bed of a localized 
and completely removed tumor reduce recurrence rate 
and increase survival beyond that achieved by surgery 
alone? 

2. Which of the two chemotherapeutic agents known 
to be effective against this tumor (actinomycin D or 
vincristine) is superior? Does the combination decrease 
the metastatic rate and increase survival? 

3. What is the natural history of Wilms's tumor? What 
age factors and histologic and staging criteria, if any, 
affect the prognosis? 

4. Can institutions ahd disciplines work together effec- 
tively to study a tumor of childhood? 

This study is a model for two aspects of cancer treat- 
ment: determination of minimal treatment without detri- 
ment to the patient and evaluation of the relative merits 


of various forms of chemotherapy alone and in combina- 
tion. It is vital that questions such as these be answered 
early so that programs of treatment can be developed 
before prejudice and routine lock management into fixed 
patterns. 

ihe need for postoperative irradiation was discussed 
at length because some investigators had strong feelings 
regarding risks or benefits. These discussions among 
surgeons, radiation therapists, and chemotherapists serve 
as excellent examples of management planning and helped 
cement a good working relationship among the various 
disciplines. Eventually the majority agreed that the 
question regarding postoperative irradiation was both an 
important and ethical one. 

Question 2 caused some soul-searching among chemo- 
therapists. Although data on vincristine were impressive, 
it was difficult to abandon what had become "traditional" 
chemotherapy. Concern about the use of vincristine as 
the sole chemotherapeutic agent was expressed. On the 
other hand, its side effects were less serious. 

A large number of patients were needed for the study 
because, happily, treatment was already so successful. 
With a 2 year survival rate of 8096, over 400 adequately 
treated patients would be required to measure an altera- 
tion of 10%. Since only about 500 patients with Wilms's 
tumor are diagnosed annually in the United States [13], 
all the patients available through the three cooperative 
study groups concerned with childhood cancer were 
needed, and more besides. Thus attempts were made to 
include other institutions with an interest in the study of 
this tumor. 


Results 


The results of the first National Wilms's Tumor Study. 
have been reported [14]. It was found that the addition 
of radiation therapy to babies with encapsulated tumors 
neither decreased the number with local recurrence or 
metastatic disease nor improved the survival rate. What 
a single achievement! Now babies with Wilms's tumor, so 
vulnerable to the effects of even modest doses of radiation 
therapy, need not suffer this treatment. We must thank 
the many radiation therapists, surgeons, and pediatricians 
who had the courage, foresight, and tenacity to complete 
this study. One of the chief goals of pediatric oncology, 
refinement of therapy to achieve equal success with 
reduced side effects, has been reached. 

The need for postoperative irradiation in the older child 
With early lesions is not so clearly answered. Although the 
disease-free survival rate between those receiving irradia- 
tion (80%) and those who did not (60%) was different, the 
overall survival was very similar (97% versus 92%), since 
the few children whose tumors recurred or metastasized 
were successfully retrieved. These and other data in the 
National Wilms's Tumor Study established conclusively, 
for the first time, that age was a prognostic factor. Since 
age affects only group 1 patients, these data may explain 
contradictory reports on its importance. Prior to this 
study, investigators had tended to group children of 
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Combination Therapy 


In 1957 (while | was working at what is now the Sidney 
Farber Cancer Center), three observations were made in 
a 6 month period which were to have major impact on 
the future management of Wilms's tumor. Their full import 
was no: recognized at the time. The pulmonary metastases 
of a boy under treatment for Wilms's tumor were deemed 
resistant to irradiation. Since both irradiation and actino- 
mycin D had caused regression of disease in a small 
number of patients, it was hypothesized that the combina- 
tion might be more effective than either treatment alone. 
Therefore, actinomycin D was administered during a 
course of irradiation, with dramatic results [6]. The tumors 
disappeared and did not recur, as had been the case when 
either modality was used alone. In addition, it was noticed 
that skin erythema produced by the irradiation occurred 
with a lower dose and was more intense than expected. 
The results suggested that combined treatment with 
irradiation and the antibiotic merited further study. 

The same boy received a subsequent course of actino- 
mycin D a few months later. The previously noted skin 
erythema, which had disappeared, reappeared a second 
time. This apparent enhancement effect of irradiation 
therapy and the reactivation by chemotherapy gave rise 
to numerous laboratory studies to determine whether the 
clinical effect was reproducible and what time/dose 
relationship was needed to produce the best response. 

The increased tumor sensitivity to irradiation when 
actinomycin D was given simultaneously led to their 
combination in another patient seen during this period. 
This boy had a large primary tumor and multiple meta- 
stases at diagnosis. Since his disease was already wide- 
spread, removal of the primary tumor was considered 
inappropriate. Both the renal tumor and the lungs were 
irradiated and a simultaneous course of actinomycin D 
was irstituted. The response again was impressive: com- 
plete clearing of the lungs within 3 weeks and considerable 
decrease in the size of the abdominal mass. Because the 
clinical response was so dramatic, the surgical staff was 
again consulted and, with a certain hesitation, agreed to 
remove the primary tumor. The final result was complete 
recovery, and no additional treatment was given. He is 
now a healthy young adult. 

The contributions of these patients were considerable. 
The consultations regarding their management led to a 
team approach using three modalities rather than the 
previous two. The surgeons participating at that time are 
to be congratulated. They were able to depart from 
traditional approaches and recognize that although chemo- 
therapy had significant side effects, these agents could 
imprcve overall survival. The discussions led to a uniform 
-= approach to treatment from the time of diagnosis. Surely 
one of the most important aspects of cancer treatment 
is that consideration be given to all modes of therapy 
from the time the patient is first seen. It may not be 
necessary to use all three, but the experience with Wilms's 
tumor has taught us that the full therapeutic armamentar- 


ium should be considered. There are obviously occasions, 
probably even in Wilms's tumor, when it is appropriate 
to use surgery or irradiation singly without additional 
treatment. But the time is past when simple surgery should 
be considered sufficient for cases of resectable disease, 
irradiation suitable only for recurrent tumor, and chemo- 
therapy only for widespread metastases. 


Emphasis on Prophylaxis 


Pediatricians, surgeons, and radiation therapists work- 
ing with children collaborate possibly because they are 
usually in small institutions and have more frequent con- 
tacts. This easy access to all members of the oncology 
team simplifies and improves patient care. The members 
share the common goal of pediatricians in general, the 
preservation of the healthy state. For example, the well 
baby clinic is the largest clinic in any pediatric hospital; 
there the emphasis is on the prevention of disease and 
disability. Prophylaxis against disease, a goal of pediatri- 
cians since the infancy of medicine itself, is difficult to 
transpose into the field of cancer. A good beginning is the 
prevention of cancer spread after the disease has been 
diagnosed. Because prophylaxis is the backbone of 
pediatrics, adjuvant therapy was adopted early and 
enthusiastically. 

The early studies of so-called prophylactic actinomycin D 
for patients with Wilms's tumor is a good example of the 
attempt to prevent the spread of disease. From 1957 on, 
children with Wilms's tumor seen at the Sidney Farber 
Cancer Center received multiple courses of actinomycin D 
for periods of 18 months to 2 years. During this time the 
survival rate almost doubled, increasing from 40% to 
80% [7]. These studies demonstrated the merit in deliver- 
ing combined care from the outset. Children referred 
after primary care elsewhere, even those who had not yet 
developed metastases, did not fare as well as those who 
received initial treatment at the center. The survival rate 
of patients with metastases improved by this combined 
approach and approximately half survived. Another lesson 
learned from this experience was that coordinated care 
by experts from the first day is critically important if 
maximum cure rates are to be achieved. 

The results from institutions using adjuvant chemo- 
therapy led to questions regarding the best methods for 
its employment. Vincristine was shown to be an effective 
agent in the studies from the M. D. Anderson Hospital 
and the Southwest Oncology Group [8]. To determine 
the role of actinomycin D, Children's Cancer Study Group 
designed a clinical study in 1964 [9] in which all children 
over the age of 1 year with nonmetastatic Wilms's tumor 
were given postoperative irradiation and one course of 
actinomycin D. Thereafter they were randomized into two 
groups: half had no further treatment and half received 
actinomycin D at 3 month intervals for 15 months. Al- 
though the numbers are small, the 2 year disease-free 
survival rate for the group receiving actinomycin D was 
86% compared to 48% in controls. The final overall ` 
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Pediatric Cancer Treatment: A Model for Oncology 
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Advances in pediatric oncology are reviewed using 
Wilms's tumor as a model. From the period when Wilms's 
tumor was treated by surgery alone to the time when 
adjuvant radiation and chemotherapy enabled attainment 
of an 80% survival rate, true collaboration among sur- 
geons, radiation therapists, and pediatricians has been 
the key to success. The National Wilms's Tumor Study seeks 
to further refine treatment so that survival rates are 
maximized with minimum morbidity. The lessons applicable 
to all in cancer management are that a team approach is 
essential, all forms of treatment should be weighed early, 
treatment should be skilled and vigorous from the be- 
ginning, the biology and natural history of the tumor 
should be considered in treatment planning, and toxicities 
of all forms of treatment should be respected and ways 
designed for their reduction. 


Introduction 


In preparing to accept this award, | took the opportunity 
to think back over my past 20 years in pediatric oncology 
and to recall the people | worked with and the changes 
which have occurred. My mind dwelt on my mentors and 
colleagues in Boston— notably Sidney Farber and Dan 
D'Angio— who were constantly striving to improve the 
prognosis of the child with cancer. They were an inspira- 
tion to those of us privileged to work beside them. The 
colleagues with whom | have been associated are spread 
throughout the country, and, indeed, the world, forming 
a network of physicians dedicated to pediatric oncology. 
In accepting this distinguished award, | do so on behalf 
of these pediatric oncologists, be they surgeons, radiation 
therapists, or chemotherapists; it is their work that | 
shall discuss. The collaboration between surgeons and 
radiation therapists produced results impossible for pedia- 
tricians working alone. 

Both adult and pediatric oncologists have made much 
progress, but for various reasons, | suggest that the 
treatment of children has often led the way. Pediatric 
oncologists early defined the two essential ingredients of 
successful cancer management: true collaboration from 
the outset among all disciplines involved in cancer man- 
agement, and recognition that cancer in children involves 
sensitive tumors with effective methods of control. Most 
of the illustrations will come from the studies of Wilms's 
tumor, since its management best exemplifies the points 
to be covered. No attempt will be made to review the 
advances in pediatric oncology as a whole. Instead, | shall 
retrace the steps which led to the virtual elimination of 
Wilms's tumor as a threat to life in children. 


Advances in Treatment of Wilms's Tumor 


The first attempts to treat Wilms's tumor were made 
in the 1920s and 1930s. It was then that courageous 
surgeons developed the techniques for removal of this 
malignant lesion [1]. With no further treatment, only one 
in five survived. Then in the latter 1930s and early 1940s, 
surgeons noted the radioresponsiveness of the tumor and 
suggested that radiation therapy to the tumor bed might 
decrease the recurrence rate. When this addition met with 
success, postoperative radiation therapy became routine 
in the management of nearly all children with Wilms's 
tumor. By adding radiation therapy to the treatment 
regimen, the survival rate increased almost 5096 in at 
least one specialized center [2]. 

This was perhaps the first example of systematic inte- 
grated care in pediatric oncology: the surgeon and radia- 
tion therapist forming the nucleus of the team. Gradually, 
this organized approach included the pathologist who 
contributed his knowledge of the natural history of the 
disease. Soon surgeons and radiation therapists considered 
treatment of isolated metastases with the intent to cure. 
Both modes of treatment were tried resulting in a small 
number of survivors. Bilateral tumors also were treated 
by partial surgery, the judicious use of irradiation, or both, 
with a measure of success. 


Advent of Chemotherapy 


During the same period (the latter 1940s and early 
1950s), cancer chemotherapy was being developed. The 
discovery that antifolics were effective in treating acute 
leukemia in children launched a new era of cancer man- 
agement [3]. The advent of antifolics was quickly followed 
by the introduction of other antimetabolites, alkylating 
agents, and corticosteroids into the battle against cancer. 
The new agents, some which proved of no value, were 
tested in children with Wilms's tumor. At this time only 
patients with metastases who were not considered appro- 
priate candidates for surgery or irradiation were treated 
with chemotherapy. Responses were not impressive until 
the mid 1950s when the antibiotics actinomycin C and D 
were used [4, 5]. These agents were the first to be 
consistently effective against this tumor. In one girl with 
large pulmonary metastases from a Wilms's tumor, lesions 
disappeared after treatment with actinomycin D. Although 
she died of infection 3 weeks later, the autopsy showed 
no evidence of tumor in the lungs. Since this was not the 
only response encountered, chemotherapists were en- 
couraged to test actinomycin D in other patients. 


, Presented at the annual meeting of the American Radium Society, Vancouver, British Columbia, May 1976. 
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RENOGRAFIN 76 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) is supplied as a sterile, aqueous solution providing 66% 
diatrizoate meglumine and 1096 diatrizoate sodium with 0.3296 sodium 
citrate as a buffer and 0.0496 edetate disodium as a sequestering 
agent. The solution contains approximately 37% (370 mg./ml.) bound 
iodine and approximately 4.48 mg. (0.19 mEq.) sodium per ml. 
CONTRAINDICATIONS: In patients with a hypersensitivity to salts of 
diatrizoic acid. Urography contraindicated in patients with anuria. 
WARNINGS: A definite risk exists with the use of contrast agents 
in excretion urography in patients with multiple myeloma. There 
has been anuria with progressive uremia, renal failure and death. 
This risk of the procedure in these patients is not a contraindica- 
tion; however, partial dehydration in preparation for study is not 
recommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including dialysis, 
has been successful in reversing this effect. Myeloma should be 
considered in persons over 40 before undertaking urographic 
procedures. 

In cases of known or suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh the considered risks, 
radiopaque materials should be administered with extreme caution; 
however, an absolute minimum of material should be injected, the 
blood pressure should be assessed throughout the procedure, and 
measures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected |.V. or intra-arterially. Although a history of sensitivity to 
iodine per se orto other contrast media is not an absolute contraindica- 
tion, administration of diatrizoate requires extreme caution in such 
cases. Perform thyroid function tests prior to administration of 
Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion Le since iodine-containing contrast agents may alter the test 
results. 

Weigh the inherent risks against necessity for performing angiocar- 
diography in cyanotic infants and patients with chronic pulmonary 
emphysema. In pediatric angiocardiography, a dose of 10 to 20 ml. 
may be particularly hazardous in infants weighing less than 7 kg.; this 
risk is probably significantly increased if these infants have preexisting 
right heart "strain," right heart failure, and effectively decreased or 
obliterated pulmonary vascular beds. Perform urography with extreme 
caution in persons with severe concomitant hepatic and renal disease. 
Perform selective coronary arteriography only in selected patients and 
those in whom expected benefits outweigh the procedural risk. Per- 
form selective visceral arteriography with extreme caution in presence 
of severe generalized atherosclerosis, specifically with plaques or 
aneurysms at level of iliac or femoral arteries. 

Usage in Pregnancy: Use Renografin-76 (Diatrizoate Meglumine and 
Diatrizoate Sodium Injection U.S.P.) in pregnant patients only when the 
physician deems its use essential to the welfare of the patient since 
safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular pro- 
cedure. Appropriate facilities should be available for coping with situa- 
tions which may arise as a result of the procedure and for emergency 
treatment of severe reactions to the contrast agent itself, competent 
personnel and emergency facilities should be available for at least 30 
to 60 minutes after I.V. administration since delayed reactions have 
been known to occur. These severe life-threatening reactions suggest 
hypersensitivity to the contrast agent. A personal or family history of 
asthma or allergy or a history of a previous reaction to a contrast agent 
warrants special attention and may predict more accurately than pre- 
testing the likelihood of a reaction although not the type nor severity of 
the reaction in the individual. The value of any pretest is questionable. 
The pretest most performed is the slow I.V. injection of 0.5 to 1.0 ml. of 
the preparation prior to injection of the full dose; however, the absence 
of a reaction to the test dose does not preclude the possibility of 
reaction to the full diagnostic dose. Should the test dose produce an 
untoward response, the necessity for continuing the examination 
should be re-evaluated. If deemed essential, examination should pro- 
ceed with all possible caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close observation and 
facilities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with liver dysfunc- 
tion who were given oral cholecystographic agents followed by uro- 


e graphic agents; therefore, if known or suspected hepatic or biliary 


disorder exists, administration of Renografin-76 (Diatrizoate Meglu- 
mine and Diatrizoate Sodium Injection U.S.P.) should be postponed 
following the ingestion of cholecystographic agents. Consider the 
functional ability of the kidneys before injecting the contrast agent. Use 
cautiously in severely debilitated patients and in those with marked 
hypertension. Bear in mind the possibility of thrombosis when using 
percutaneous techniques. Since contrast agents may interfere with 
some chemical determinationeemade on urine specimens, collect urine 
before or two or more days after administration of the contrast agent. 


In excretion urography, adequate visualization may be difficult or 

impossible in uremic patients or others with severely impaired renal 
function (see Contraindications). In aortography repeated intra-aortic 
injections may be hazardous; this also applies to pediatric angiocar- 
diography particularly in infants weighing less than 7 kg (see Warn- 
ings). In peripheral arteriography, Fypotension or moderate decreases 
in blood pressure seem to occur frequently with intra-arter al (brachial) 
injections; this is transient and usually requires no treatment. Monitor 
blood pressure during the immed ate 10 minutes after injection. It is 
recommended that selective coronary arteriography not be performed 
for about 4 weeks after diagnosis of myocardial infarction; mand 
prerequisites to this procedure are experienced personnel, EC 
monitoring apparatus, and adequate facilities for immediate resuscita- 
tion and cardioversion. 
ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized 
feeling of warmth are the reactions seen most frequently with intravas- 
cular injection. Symptoms which may occur are chills, fever, sweating, 
headache, dizziness, pallor, weakness, severe rétching and choking, 
wheezing, a rise or fall in blood pressure, facial or conjunctival 
petechiae, urticaria, pruritus, rash, and other eruptions, edema, 
cramps, tremors, itching, sneezing, lacrimation, etc. Antihistaminic 
agents may be of benefit; rarely, such reactions may be severe enough 
to require discontinuation of dosage. There have been a few reports of 
a burning or stinging sensation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected vein. Neutropenia or throm- 
bophlebitis may occur. Severe reactions which may require 
emergency measures (see Precautions) are a possibility and include 
cardiovascular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, agitation, confu- 
sion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or 
bronchial spasm or anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. 

Adverse reactions as a consequence of excretion urography include 
cardiac arrest, ventricular fibrillation, anaphylaxis with severe asthmat- 
ic reaction, and flushing due to generalized vasodilatation. Risks of 
aortography procedures include injury to aorta and neighboring or- 
gans, pleural puncture, renal damage (including infarction and acute 
tubular necrosis with oliguria and anuria), accidental selective filling of 
right renal artery during translumbar procedure in presence of preexis- 
tent renal disease, retroperitoneal hemorrhage from translumbar ap- 
proach, spinal cord injury and pathology associated with syndrome of 
transverse myelitis, generalized petechiae, and death following 
hypotension, arrhythmia, and anaphylactoid reactions. In pediatric 
angiocardiography, arrhythmia and death have occurred. During 
peripheral arteriography, hemorrhage from puncture site, thrombosis 
of the vessel, and brachial plexus palsy (following axillary artery injec- 
tion) have occurred. During selective coronary artenography and 
selective coronary arteriography with left ventriculography, transient 
ECG changes (most patients); transient arrhythmias (infrequent); ven- 
tricular fibrillation (from manipulation of catheter or administration of 
medium); hypotension; chest pain; myocardial infarction; transient ele- 
vation of creatinine phosphokinase (occurred in about 3096 of patients 
tested); fatalities have been reported; hemorrhage, thrombosis, 
pseudoaneurysms at puncture site, dislodgment of arteriosclerotic 
plaques, dissection of coronary vessels, and transient sinus arrest 
have occurred due to the procedure. Adverse reactions in selective 
renal arteriography include nausea, vomiting, hypotension, hyperten- 
sion, and post-arteriographic transient elevations in BUN, serum 
creatinine and glucose. Complications of selective visceral arteriog- 
raphy include hematomas, thrombosis, pseudoaneurysms at injectior 
site, dislodgment of arteriosclerotic plaques; other reactions may in- 
clude urticaria, hypotension, hypertension, and insignificant changes 
in renal function and liver chemistry tests. 

For full prescribing information, consult package insert. 

HOW SUPPLIED: Available in 20 ml. and 50 ml. single-dose vials and 
in 100 ml. and 200 ml. single-dose bottles. 
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— Excellent image quality 
— Rapid visualization of renal pelvis, ureters, and blaader...maximal opacification 
of renal passages may begin as early as 5 minutes after injection 
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redi-FLOW puts convenience on tap- 
with four studies from one source. 


Now—a presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 

esophageal upper G.I. routine enema air contrast enema 
Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use—with simple dilution directions for each type of study (no blender needed). 


Produces consistent, uniform coating in all radiological examinations, including 
excellent readings in post-evacuation films. 


Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to 
facilitate refrigeration for later use. 


All-purpose Suspension redi-Flow (barium sulfate 100% W/V). 
Simplifying without compromising 
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ORAGRAFIN® CALCIUM GRANULES 
Ipodate Calcium for Oral Suspension U.S.P 


ORAGRAFIN* SODIUM CAPSULES 
Ipodate Sodium Capsules U.S.P 


CONTRAINDICATIONS: Both preparations are contraindi- 
cated in patients who are hypersensitive to ipodate salts 
WARNINGS: A history of sensitivity to iodine per se or to other 
iodinated compounds is not an absolute contraindication to the 
use of these preparations, but calls for extreme caution in 
administration 


Usage in Pregnancy: The safety of these preparations for use 
during pregnancy has not been established; therefore, they 
should be used in pregnant patients only when, in the judgment 
of the physician, their use is deemed essential to the welfare of 
the patient 


PRECAUTIONS: Increasing the dosage above that recom- 
mended increases the possibility of hypotension. Anuria may 
result when these preparations are administered to patients 
with combined renal and hepatic disease or severe renal im- 
pairment. Renal toxicity has been reported in a few patients 
with liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents. Administration of uro- 
graphic agents should therefore be postponed in any patient 
with a known or suspected hepatic or biliary disorder who has 
recently taken a cholecystographic contrast agent. Gastroin- 
testinal disorders which interfere with absorption and liver dis- 
orders which interfere with excretion may result in nonvisualiza- 
tion of the hepatic and biliary ducts and the gallbladder. Con- 
trast agents may interfere with some chemical determinations 
made on urine specimens; therefore, urine should be collected 
before administration of the contrast media or two or more days 
afterwards. Thyroid function tests, if indicated, should be per- 
formed prior to the administration of these preparations since 
odine-containing contrast agents may alter the results of these 
tests. 


ADVERSE REACTIONS: Mild and transient nausea, vomiting, 
or diarrhea sometimes occur; the incidence can be reduced by 
using the calcium granules and restricting the dosage to 3 g. in 
persons prone to gastrointestinal reactions. Transient 
headache, dysuria, or abdominal pains may occur. 

Hypersensitivity reactions may include urticaria, serum 
sickness-like reactions (fever, rash, arthralgia), other skin 
rashes, and rarely anaphylactoid shock.They are more likely to 
occur in persons with a history of allergy, asthma, hay fever, or 
urticaria and in those who are known to be hypersensitive to 
iodine compounds. 

Note Concerning Dosage: A total dose of 6 g. (12 capsules 
or 2 packets of Granules) per 24-hour period should not be 
exceeded 

For full information, see Package Insert. 

HOW SUPPLIED: Oragrafin Calcium Granules (Ipodate Cal- 
cium for Oral Suspension U.S.P.) provide 3 g. ipodate calcium 
per packet; available in boxes of 25 single-dose foil packets 
Oragrafin Sodium Capsules (Ipodate Sodium Capsules U.S.P.) 
provide 0.5 g. ipodate sodium per capsule; available in boxes 
e 0f 25 vials (each vial contains 6 capsules), in bottles of 100, and 
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OUR TOTAL SILVER 
RECOVERY SERVICE 
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x Outdated or damaged 
unexposed x-ray film 


* Exposed x-ray film 
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Write or call for full information 
CALL TOLL FREE 
(800) 323-4503 
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Scheduling flexibility 


Diagnostically adequate filling of the galloladder often 
takes place within 5 hours or less after ingestion of 
granules, thereby permitting same-day examinations. 

In routine overnight procedures, opacification Is 
attained 10 hours after ingestion of capsules. 


Choice of dose forms 


Granules or capsules — Rapid absorption of both cal- 
cium salt and sodium salt often permits visualization 
of even poorly functioning gallbladders. 


Prepared or unprepared patients 


Both salts have been administered to unprepared 
patients as well as previously prepared patients, with 
no significant difference in results. 
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Now ‘you can make 
Xeroradiography 


even safer for her. 


It turns out to be surprisingly simple. 

Carefully controlled laboratory experiments have established 
that by increasing aluminum filtration, radiation exposure can be 
greatly reduced without loss of significant information. Clinical 
work by practicing radiologists confirms these findings. 

With 2 mm of aluminum the exposure can be as much as 60 
percent lower than that required with 0.5 mm, yet the unique 
xeroradiographic quality is preserved. 

For details on how to dramatically reduce mammography 
dosages with xeroradiography, write to Xeroradiography, Dept. A, 
P.O. Box 5786, Pasadena, California 91107. 
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XEROX” is a trademark of XEROX CORPORATION. 







Added filtration for 1976 image 
reduced patient dosage approximately 60 
percent. 
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1972 xeroradiograph. Filtration 0.5 mm aluminum. 1976 xeroradiograph. Filtration 2.0 mm al 


uminum. 
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Case history: 63-year-old patient, examined in 1972 
because of pain in left breast (right breast previously ' 
removed.) Routine follow-up in 1976 revealed 
occult nonpalpable carcinoma (arrow.) Pathological 
findings: 3 mm ductal carcinoma with no axillary 
node involvement. (Images from Gloria Frankl, 
M.D., Dept. of Diagnostic Radiology, Kaiser 
Permanente Hospital, Los Angeles, CA 90027.) 
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„With whole~body scans taking over more 


0j the nuclear imaging load,Cleon is the 
clear choice." 
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The Siemens fluoroscopy system — 
Siremobil' plus Image Store’ 
recorder — gives you new mobility, 
utility and safety in the O.R. 










less worry about excessive exposure. The new Siemens system combines our 
highly mobile Siremobil image intensifier, for real-time 
té fluoroscopic imaging, with the Image Store video disc 
! recorder for instant TV replay. A 
| Siremobil itself lowers radiation exposure through Y 
a] automatic dose control and a two-pulse generator that 
= delivers higher energy for a shorter duration. 











e] Now you can concentrate on fluoroscopy in the operating room, with 


The combined Siremobil/Image Store system can 
provide a radiation reduction of up to 30—40 fold. Live 
fluoroscopy time is substantially reduced with the use of the 
Image Store’s hold, recall and instant replay features. And 


" t= 


ó "T the system retains all the basic advantages of the Siremobil nl 
Thè Image Store" regarding mobility, positioning, and asepsis in the 
recorder with operating environment. v 
TV monitor and For the complete picture, write or call es 
camera attachment Siemens Corporation, Medical Systems Division, 


186 Wood Avenue 
South, Iselin, 

New Jersey 08830 
(201) 494-1000. In Canada: 
Siemens Canada Limited, 
P.O. Box 7300, 

Pointe Claire 730-P.Q. 


Controls allow fast, 


effortless movement of unit 
and C-arm in any direction. 





The Siremobil C-arm fluoroscopic unit maintains 
full mobility while draped for asepsis = m mE m g 


TV or not TV? 
That is no longer the question; 
the replay' the thing. 
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When Rockford's SwedishAmerican 
decided to build a complete radiation therapy center, 


LEFT: RC-120-Rotational.Cobalt 
Teletherapy Unit gives maximum versa- 
tility by means of a broad combination 


of standard components. Unique features 
offer field sizes as large as 35 cm. x 35 cm. 


at 80 cm. SSD. Ram-style couch can be 
provided, offering the user treatment 
fields large as 70 cm. x 70 cm. Increased 
source head capacity of 12,000 RHM. 


CENTER: LMR-15-Medical Linear 
Accelerator provides six treatment 
modes —two x-ray and four electron. 
Features ram-style couch, and provides 
exceptionally large treatment fields. 


‘Small scale, ease of operation and low 


cost. Complete package of options for 
maximum flexibility. Proven dependa- 
bility and performance with over fifty 
operating installations. 


RIGHT: LX-8 Universal Therapy 
Simulator. Provides pinpoint accuracy 
in simulation. Improved efficiency in 
therapy-planning. Single generator 
operation gives substantial initial 
savings. 


they came to the source. 


Litton Medical Systems and Toshiba. A complete source of 
radiation therapy systems. Together, offering years 

of experience, achievement and distinguished technology in 
this highly complex field. 


When you're considering a complete radiation therapy center— 
consider the source. Litton Medical Systems and Toshiba. 
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Toshiba International Corporation 
P.O. Box T, Wheeling, Illinois 60090 
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For faster patient flow, 
you can buy a compound scanner 
and a real-time add-on. 


Or do it all in one unit 
for about half the cost with 
Siemens Vidoson Ultrasound. 































If you're looking for faster patient flow 
and superior diagnostic capabilities, 
there s just one way to do the job with 
just one machine: 

Vidoson Ultrasound by Siemens. 

It combines the real-time imme- 
diacy of ultrasound with the optimum in 
gray scale resolution. And it gives you 
dynamic and static" pictures in just 
about one minute. 

All for about half the cost of a com- 
pound scanner and a real-time add-on. 

Surprised? You shouldn't be. After 
all, Siemens has been a pioneer in ultra- 
sound innovation since 1950. Siemens 
was the first to use it successfully in 
obstetrics and gynecology. And now, 
because of the outstanding Siemens 
gray scale, Vidoson becomes the equip- 
ment of choice for internal applications. 

For detailed literature on Siemens 
Vidoson Ultrasound, write or call: 
Siemens Corporation, Medical Systems 
Division, 186 Wood Avenue South, 
Iselin, New Jersey, (201) 494-1000. 
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For Double Contrast Stomachs,Use 


"E-Z-HD 


High Density with High Fluidity 
Barium Sulfate for Suspension USP 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 








Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 





e High density 
e High fluidity 
e Palatable 
| : Ao. e Unit dose convenience. 
4 a n Te E-Z-HD — The barium for the double 
HA Sz Jh CHE d contrast examination of the stomach 
. and duodenum. 
Note the Demonstration of Superficial Erosions 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: For Further Information Write: 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-EM 7 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy, 


Radiology | 15: 569-573, June 1975 u Westbu ry, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an | (51 6) 333-8230 


overview. Radiology 117: 743-744 Dec. 1975 
9/76 


SIREP is the solution to the old problem 
of dictate and wait. 

The radiologist, instead of dictating his 
findings, simply selects words and phrases from 
a comprehensive vocabulary of diagnostic, 
anatomical and pathological terms. Once the 
report is viewed on a monitor screen and 
confirmed by the radiologist, SIREP prints 
out multiple hard copies in a matter of 
seconds. 

To make things even easier, preferred 
wording for routine reports can be programmed 
into SIREP’s memory-recall bank. 

If you're tired of watching your million 
dollar X-ray department move at the speed of 
your typing pool, get in touch. We'll send you 





complete information on SIREP, the system 
that takes the delays and expense out of 


radiology reporting. 


Contact your Siemens representative, 
or write to Siemens Corporation, 
Medical Systems Division, 
186 Wood Avenue South, Iselin, N.J. 08830, 
(201) 494-1000. In Canada: Siemens 
Canada Limited, P.O. Box 7300, 
Pointe Claire 730-P.Q. 
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million dollar 
radiology facility 
move at the speed of 
your typing pool? 





procedure-piannec 
component packages 


Because Machlett manufactures the broadest range of 
x-ray tubes, collimators, image intensifying tubes and 
systems, we can provide the right combination of com- 
ponents to achieve optimum performance in any diag- 
nostic situation -as in the Urological Imaging System 
pictured here 

By specifying Machlett for all the components of the 
image chain, you benefit from problem-free mechanical 
and electronic interfacing, improved performance and, 
frequently, major savings in cost. 


For recommendations as to the best combination of 
Machlett components for diagnostic urology or for other 


applications, ask your x-ray equipment dealer or contact: 


The Machlett Laboratories, Incorporated 
1063 Hope Street 

Stamford, Connecticut 06907 
(203) 348-7511 
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Litton . 


| Medical Systems 





-~ Technology, resources, people 
| committed to mankind’s better health. 


Once you lift the patient from the 
ambulance to our Roll-X® Stretcher, 
you don’t have to move or reposition 
him until he’s ready to go to a bed, 
to surgery or home. 

Our equipment does the moving: 
The Traum-X™: Table top parks 
back to expose the entire Bucky 
assembly. The radiolucent stretcher 
glides into place over the Bucky, 
to achieve optimum radiographic 
results. The x-ray tube on its 
overhead conveyor rotates on both 
a horizontal and a vertical axis, 
allowing a wide variety of procedures 


to be performed on the traumatiz 
patient. 

A vertical wall Bucky and a 
powerful Patriot 625 generator w 
desk-top control unit are standar 
equipment. Optional generators t 
to 1600 mA are also available, as 
full line of supplementary equiprr 
—everything from a mobile grid 
stand to a film processor to a con 
plete monitoring and resusc tatio 
package. 

You can have your Trauma 
Room installed and operating in 
three weeks after delivery. 
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Guidelines for Authors 


The American Journal of Roentgenology publishes 
original and timely contributions to the advancement of 
radiologic diagnosis and treatment. Although the content is 
predominantly clinical in origin, laboratory investigations 
are accepted when their relevance to clinical practice is 
demonstrable. Contributions are reviewed by two outside 
consultants and are accepted on condition that they are 
submitted only to this Journal and that they will not be re- 
printed or translated without consent of the Editor. State- 
ments within an article are the responsibility of the authors 
and not the Journal or its publisher. 

Address all manuscripts and correspondence to the 
Editor, Dr. Melvin M. Figley, 403 Pacific National Bank 
Building, 4545 15th Avenue N.E., Seattle, Washington 
98105. 


Manuscript Form 


Manuscripts should be typed double-spaced throughout, 
including references, tables, and footnotes. Tables, foot- 
notes, and figure legends should be on separate sheets, and 
a separate title page should be provided. In addition to the 
original typewritten copy, a duplicate copy complete with 
figures, tables, and references is required. 

Figures should be submitted as 5" x 7" glossy prints, un- 
trimmed and unmounted. Identifying information (author 
name, figure number, and indication of the top of the figure) 
should be attached to the back of each figure with a 
gummed label. Line illustrations and graphs should be 
drawn in black ink on white background. Labels on all 
figures should be of professional quality and sufficiently 
large to be easily read when reduced in size. 

References should be cited in the text by number (e.g., 
[3, 4]). The bibliography should be arranged in the nu- 
merical order that references are cited in the text and typed 
double-spaced throughout. Data for each reference should 
be arranged according to the uniform style on bibliographic 
citations adopted by many biomedical journals. Abbrevia - 
tions for titles of medical periodicals should conform to 
those published in /ndex Medicus. Examples: 


1. Miller RE, Chernish SM, Skucas J, Rosenak BD, Rodda 
BE: Hypotonic roentgenography with glucagon. Am J 
Roentgenol 121 :264—274, 1974 

2. Boijsen E: Superior mesenteric angiography, in Ang/og- 
raphy, edited by Abrams H, Boston, Little, Brown, 1971, 
pp 1091-1119 


Organization 


Title page. Titles should be brief and specific. Include full 
names and addresses of all authors and acknowledgment of 
grant support when appropriate. 

Abstract. A description of the purpose, methods, results, 
and conclusions of the study is required. It shocld be in- 
formative to a reader who has not read the,text of tae article. 

Key indexing words. Five to 10 words or short phrases 
should be supplied to enable cross-indexing of the article. 

Introduction. Clearly state the purpose of the investiga- 
tion including necessary background facts. 

Materials and methods. Describe the protocol clearly so 
that an experienced worker can understand what was done. 
Use standard abbreviations as presented in the Counc// of 
Biology Editors Style Manual, 3d edition. 

Results. Present results in logical sequence. 

Discussion. Interpret the results to lend meaning and 
importance to the observations. If hypotheses and specula- 
tion are included, they must be labeled as such. When re- 
sults differ from those of previous investigators, an attempt 
should be made to explain the discrepancy. 

References. Only include those references which pro- 
vide adequate background and present fairly any opposing 
evidence and concepts. Accuracy of reference data is the 
responsibility of the author. 

Legends. Legends should be brief but should provide 
sufficient description to interpret the figure. 


Special Communications 


Case Reports. Concise case reports are accepted if they 
present unusual experiences that are medically important 
and educational. Clarity and brevity are essential 

Technical notes. Brief descriptions of new techniques or 
significant modifications of older ones which are directly 
applicable to clinical practice will be accepted. 

Letters to the Editor. Letters should be limited -o between 
250 and 500 words. Criticism of published articles should 
be objective and constructive. Letters may also discuss 
matters of general interest to radiologists. 


Proofs and Reprints 


Galley proofs will be sent for correction of errors. The 
corrected proof, copy-edited manuscript, and the reprint 
order should be returned directly to the Editor. I7 the author 
fails to return proof by the date specified, it may be neces- 
sary to publish without the author's approval. 


cm 


b. 





AÀ Merican É EDITOR MELVIN M. FIGLEY 


ASSISTANT EDITOR ROSALIND H. TROUPIN 
ASSOCIATE EDITORS LUTHER W. BRADY 


KENNETH L. KRABBENHOFT 
Journal OF E. FREDERICK LANG 
RUSSELL H. MORGAN 





EDITOR 


Kore ENOLOGY EMERITUS TRAIAN LEUCUTIA 


INCLUDING DIAGNOSTIC RADIOLOGY, RADIATION ONCOLOGY, NUCLEAR 
MEDICINE, ULTRASONOGRAPHY AND RELATED BASIC SCIENCES 


CONSULTING EDITORIAL BOARD 


KENT ELLIS JOHN G. MCAFEE ROBERT J. SHALEK 

E. ROBERT HEITZMAN THOMAS H. NEWTON JOHN STORER 

DONALD L. KING ROBERT G. PARKER MICHEL M. TER-POGOSSIAN 
JOHN A. KIRKPATRICK, JR. STEWART R. REUTER JOSEPH P. WHALEN 
EUGENE C. KLATTE WILLIAM B. SEAMAN DAVID M. WITTEN 


EDITORIAL STAFF: C. P. KAISER, M. J. LEONARD, K. A. MURRAY, M. B. WIECKOWICZ 


OFFICIAL JOURNAL 
AMERICAN ROENTGEN RAY SOCIETY 
AMERICAN RADIUM SOCIETY 





The American Journal of Roentgenology is issued monthly by Charles C Thomas, 
Publisher, 301-327 East Lawrence Ave., Springfield, Illinois 62717. Correspond- 
ence regarding subscriptions, advertisements and other business should be 
addressed to the Publisher. Annual subscription prices: United States and U. S. 
Possessioħs $40.00, Pan America, Canada and others $50.00. Single copies, 
$5.00. Printed by the George Banta Co., Menasha, Wisconsin. Copyright © 1976 
by American Roentgen Ray Society. Second-class postage paid at Springfield, 
Illinois and at additional mailing offices. Printed in U.S.A. 


- Pl MAGNETIC 
TAPE UNIT 


COMPUTER 


ER & 
ELECTRONICS UNIT 
— = =p] DIAGNOSTIC 


VIEWING CONSOLE 


ASSOCIATED 


PROCESSOR/SOFTW 


PACKAGES 


The EMI-Scanner CT5005 can resolve picture 
elements as small as 0.75 mm x 0.75 mm. 


ACC. TEM DURING 
A SINGLE SCA 





The EMI CT5005 head and body scanner provides 





CT Scans, 








cranium 





Like its companion system —the EMI CT1010 Neuro 
C.T. Scenner—our new EMI-Scanner CT5005 


Advanced General Diagnostic C.T. 


System is based on fully proven tech- 


mology that has established EMI as 


the unrivaled world leaderin comput- 


erized tomographic scanning. This 
new head and body scanning system 
combines the capability for excep- 
tional resolution, definition and ac- 
curacy in the pictures produced, a 
very fast scanning cycle, unusually 
powerful computing capability and 
other advanced features that con- 


First in CT 
system 


engineering 
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MRD 


3605 Woodhead Drive, Northbrook, Illinois 60062 Telephone: ( 








BALUNG 


to calcaneus 


tribute to ease-of-operation and efficient patient 
handling. The CT5005 General Diagnostic System 


can be tailored by selection of the 
appropriate choice of peripherals 
and software packages to meet spe- 
cific clinical needs. Obviously, for 
the radiologist and referring physi- 
cian alike, the quality of the scan 
picture itself is the final proof of any 
CT system's performance. The EMI- 
scanner System has met this test 
n hundreds of institutions. It is the 
world’s only fully proven scanner sys- 
tem. For information, call us or write. 


312) 564-2000 






Cobalt 60 is still 
an important part 
of AECL’s business 





4 


Like the Therac Series — a totally new 
with energy output from 6 to 40 MeV. 







—_— X 
line of linear accelerators 


Like the Therasim 750 Universal Simulator B AECL pioneered the Like the T.P. 11 treatment planning system — a sophisticated blend 
design of therapy simulators for use with all makes of of computerization and electronics which adds a new dimension 


accelerators, betatrons and Cobalt 60 units. p" in the preparation of reliable therapy treatment planning. 


Like the Cobalt 60 Units — AECL i 

built the world’s first commercial > 
| Cobalt 60 teletherapy machine — Like medical isotopes — AECL has provided 
Like the Gammacell 40 Biological Research now AECL’s units serve mankind thousands of cobalt therapy sources, nearly 
Irradiator — Hundreds of AECL research in over 70 countries. 10,000,000 curies of medical cobalt and millions 
irradiators are in daily use around the world. of curies of isotopes for diagnostic and treatment use. 





Atomic Energy 
of Canada Limited 
Commercial Products 


P.O. Box 6300, Ottawa, Canada. 
K2A 3W3. Tel. 613/592-2790 





75.7M 


Total Dedication te Medical 


Like the JS 6500 — one of a series of AECL’s production line gamma 


Sterilizers for medical disposables in operation on all continents. "heataent and Research 


Now the complete, 
flexible ultrasound system: 


TheRT-400. 


For dynamic,two-dimensional. 
real-time, high-resolution imaging. 
Today and tomorrow 











For more information, write or call: 

Grumman Health Systems 

400 Crossways Park Drive 
Vooadbury New York 11797 
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Barium, Barium Systems, 
and Ancillary Products 


...formulated and designed to meet the realistic 
needs of the Modern Radiology Department 
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| | | 111 SWALM STREET | 
Westbury, N.Y. 11590 (516) 333-8230 
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Lower dose fluoroscopy. High kVp double contrast studies. 

Rapid sequence cervical esophograms — on spot films. Only one 
table/spotfilmer makes these technics practical. The RFX. Unique in 
concept. In design. in proven performance. 


Discover super-responsive controls that eliminate position guessworq 
Discover fractional second spot-to-spot cassette advance. Discover 

a new standard of spot film image quality. Never before such 
uncompromising results. Never before such versatility. 


Discover RFX. Get behind the controls in the GE Medical Systems 
showroom at RSNA. 
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Now the complete, 
flexible ultrasound system: 


The RT-400. 


- For dynamic,two-dimensional. 
real-time, high-resolution imaging. 
Today and tomorrow. 
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Elscint’s Scanex has a wide choi 
of optionally available periphera 
making it applicable to virtually 
any requirement. Scans can be 
displayed in up to 16 colors for 
enhanced interpretation anc 
diagnosis, or in 32 gray-scale 
shades. Images may be preset fc 
minification or magnification, 
stored on tape or discs, 
photographed — even transmiti 
over telephone lines for remote 
consultation. A color dot printer 
is available for hard copies of 
images. 


The Scanex system. Advancing 
the revolutionary technology of 
tomographic scanning. Now 
available in America from tne 
imaging technology people: 
Elscint. For detailed informatio 
and specifications, please cont; 


elcint INC. 
138-160 Johnson Avenue, Hackensack, N.J. 07 
Telephone: (201) 487-5885 
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puts practically an infinite 
number of scan angles at 


your disposal. 


Compare for yourself. 
Check the competition and 
fill in the blanks for a clear 
picture of Scanex system 
performance. 
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Total Imaging 
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10 sec. Reconstruction 
Diameter 
Gantry Tilt 
10 sec. (optional) 
Table Swivel 
230 sec.* 
Slice Width 
256 x 256 to 
512 x 512 Real Zoom 


*|ncludes 10 sec. pause between slices. 
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Fastest patient diagnosis through 
high speed scanning, ultrafast reconstruction 
and Variable Axis Positioning. 


Elscint’s Scanex advances Elscint virtually eliminates training 
Computerized Axial Tomography. and break-in problems, too. 
Elscint has perfected whole-body Included with every Scanex system 
scanning to the highest state-of- installation are the services of an 
the-art with the Scanex* system. Elscint system engineer — on 

Its under-ten-second scan time your premises daily — for a full 
minimizes artifacts from patient year. He is responsible for the 
movement, while its unique, rapid smooth operation of your Scanex 
reconstruction system produces system during that all important 
complete images in only ten initial period, and for application 
additional seconds. Elscint's training at no extra cost. 


Scanex yields these extremely 
lucid images with a lower radiation 
dose than other scanners. And, its 
exclusive Variable Axis scanning 
ability often reduces the number 
of scans required for a diagnosis. 
With the Scanex system, a higher 
patient throughput is achieved, 
resulting in a higher ratio of 
tests-per-dollar. 





Eiscint has designed the Scanex 
system with a unique blend of 
high technology and human 
engineering. This makes it easier 
to operate than earlier CAT 
scanners, while providing for more 
efficient, less traumatic patient 
handling. 
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HE 90°/90° 
WMUNIVERSAL SYSTEM 


The ergonomic answer to general diagnos- 
ics, Philips’ 90°/90° offers efficient, non- 
swatiguing operation, thanks to logically 
rranged controls that adapt the system 
o your technique—not vice versa. 
Every film is of the highest image quality. 
And you have a choice of three extensively 
Automated serial changers (plus Anatomi- 
ally Programmed Radiography with a 
hilips’ modular generator). One changer 
cludes an automatic film supply system 
ithout cassettes. 


MASK FOR 
PHILIPS 
JIAGNOST 73 


"or additional information, contact your 
Philips representative. Or, call or write: 


THE 90°/90° 
PEDIATRIC SYSTEM 


The pediatric version of Philips' universal 


90°/90° system, this unit features a perma- 


nently mounted footstand into which a 
lightweight C-arm is inserted. 


The C-arm accepts a comfortable, secure 
cradle containing the infant. Pre-exam 
preparation may be done in the cradle. 


Cradle and C-arm are simply removed for 
examination of larger children. 


ASK FOR 
PHILIPS 
DIAGNOST 73-P 


PHILIPS MEDICAL SYSTEMS, INC. 


if) Be loge. wt As ara Shalt ME 4 OUO. (MS AG ‘ 
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THE 907/15 
SYSTEM 


A 907/15" tilting table with the identical 
imaging capabilities found on 907/90* 
systems. 

The spot film device supports a 6" image 
intensifier with 70mm or 100mm rapid 
sequence camera (or a 9/5" I.I.) with T.V 
all without the encumbrances of an exter 
nal suspension system. 


Rugged, reliable and automated for full 
efficiency and optimum results, the 90°/1 
performs beautifully under the most exac 
ing conditions. 


ASK FOR 
PHILIPS 
DIAGNOST 1500 





Diagnostic Excellence: Philips’ imaging 
provides consistently outstanding diag- 
nostic results. Excellent visibility, resolu- 
tion and contrast retention over a large 
range of patient sizes is a distinct advan- 
tage of the 100 . . . and the entire Philips’ 
R/F line. 


Philips’ modular generators add more 
valuable benefits to a remote control in- 
stallation: automatic exposure control, 
Anatomically Programmed Radiography 
(APR), isowatt loading for full utilization 
(and minimum waste) of generator power, 
and modular design. 





Flexibility: The 100's X-ray tube mount- 
ing permits maximum use of existing depart- 
ment film changers for special procedures 
at the head end of the table, as well as 

for stretcher work. The tubestand is 

easily adjusted for wall bucky work. 


Results: Our users provide the evidence 
you'll want. For example, one prominent 
institution equipped with two back-to-back 
Diagnost 100 rooms, two Philips’ modular 
generators, and one control station, 
examines an average of 40 patients per 
morning, using the systems for radiog- 
raphy and tomography in the afternoon. 
Over 10,000 examinations were per- 
formed in 1975! 
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Absent Mesosternum in Congenital Heart Disease 


ROBERT M. STEINER,! MORRIE KRICUN,? AND JOEL SHAPIRO! 


The association of developmental abnormalities of the 
sternum with congenital heart disease is well known. 
These abnormalities include hypoplasia, multiple centers, 
and premature fusion. The absence of the sternal bodies 
in patients with congenital heart disease unrelated to a 
specific syndrome complex has not been previously de- 
scribed. Possible association with congenital pulmonary 
vascular disease was noted. 


Introduction 


The association of congenital heart disease with abnormal 
development of the sternum in childhood is well known. 
Such alterations as multiple manubrial centers [1], pre- 
mature sternal fusion [2—6], hypoplasia [7], and bifid 
sternum [8] have been reported. Absence of the sternum 
or portions of the sternum in patients with congenital 
heart disease not related to a specific syndrome complex 
has not been previously described [8]. Recently we saw 
three patients with complete absence of the sternal bodies, 
associated with congenital heart disease but no other 
known abnormality. 


Case Reports 
Case 7 


R. S. an 11-year-old acyanotic boy, was well except for 
occasional substernal pressure. A harsh systolic murmur was 
heard at the second left intercostal space. Radiographs revealed 
a normal sized heart and normal pulmonary vasculature. There 
was complete absence of the centers of the sternal bodies, but 
the manubrium was intact (fig. 1). No pectus deformity or other 
central thoracic depression was noted clinically. Cardiac cathe- 
terization demonstrated both valvular and infundibular pul- 
monary stenosis. At surgery a thin cartilaginous sternal bar was 
found. No ossification of this material was demonstrated. 


Case 2 


D. Q., a 41-year-old acyanotic boy, was admitted following 
discovery of a grade lll/VI systolic murmur best heard at the 
left sternal border. The liver and spleen were palpable. There 
were rales at both bases. Chest radiographs revealed increased 
pulmonary vasculature and normal cardiac size. The meso- 
sternum was absent (fig. 2). An electrocardiogram suggested 
right ventricular hypertrophy. The child was in congestive 
failure and cardiac catheterization was performed. Patent ductus 
arteriosus with a 5.4:1 pulmonary systemic flow was found. 
Subsequently the patent ductus was ligated. The surgical report 
made no reference to the sternum. 
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Case 3 


B. S. a newborn girl, was admitted because of circumoral 
cyanosis. There was no murmur heard and the liver was palpable. 
Electrocardiography revealed right axis deviation and right 
ventricular enlargement. Chest radiographs revealed absence 
of the sternal bodies and a normal-appearing cardiac silhouette 
(fig. 3). Pulmonary vasculature was increased. Cardiac cathe- 
terization showed a left inferior vena cava connected to the 
azygos system. Patent ductus arteriosus and an atrial septal 
defect were also found. There was an abnormal pulmonary 
venous communication to the left atrium. The atrial septal 
defect was repaired, but the patient succumbed 1 month later 
following a stormy course. 

Postmortem findings included infracardiac anomalous pul- 
monary venous return with pulmonary venous communication 
with the hepatic veins and left atrium. A left inferior vena cava 
drained into the azygos system. The patent ductus arteriosus 
was found, as well as multiple spieens and a trilobe left lung. 
The sternal bodies were absent. No inframanubrial cartilaginous 
bar was described in the autopsv report. 


Development of the Sternum 


The sternum usually develops from single manubrial and 
xiphoid centers and two to six single or frequently paired 
mesosternal segments [9]. Ossification of the manubrium 
and the first mesosternal body occurs in the fifth or sixth 
month of intrauterine life. The remaining bodies ossify 
during the sixth, seventh, or eighth month. The lowermost 
segment and the xiphoid ossify after birth [3]. The manu- 
brium may develop from two to three centers; this occurs 
frequently in Down syndrome [1, 2]. Fusion of the paired 
mesosternal segments occurs commonly in the sagittal 
plane before or soon after birth. During the first decade 
of life the lower sternal segments usually fuse, but com- 
plete fusion of the mesosternum rarely occurs before the 
age of 20. The manubriosterna! junction rarely fuses in 
the normal individual. 


Discussion 


Various abnormalities in sternal development associated 
with congenital heart disease have been described. 
Several investigators [2, 3, 6] have reported a high 
incidence of premature sternal fusion in patients with 
cyanotic heart disease and, to a lesser extent, in patients 
with acyanotic congenital heart disease. Premature fusion 
with hypoplasia has been described as a frequent feature 
in trisomy 17—18 syndrome. In this condition, congenital 
heart disease (usually atrioventricular canal, ventricular 
septal defect, or patent ductus arteriosus) is commonly , 
present. The absent, hypoplastic, or notched sternum has 
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Fig. 1.—Case 1. Absence of sternal bodies (arrows} and pres- 
ence of normally cssified manubrium in 11-year-old patient with 
pulmonary stenosis 





Fig. 2. — Case 2. Absence of sternal body (arrows) in infant with patent 
ductus arteriosus. 


^ 





Fig. 3.— Case 3. Presence of manubrium but absence of sternal bodies 
in patient with multiple cardiac abnormalities. 


been described in association with defects of the dia- 
phragmatic pericardium, anterior diaphragm, and midline 
abdomen, together with congenital heart disease. This 
syndrome of combined defects or thoracoabdominal 
ectopia cordis was reviewed by Toyama [8] who found 
partial or complete absence of the sternum in 1076 of 
his cases. 

While isolated absence of the sternum without con- 
genital heart disease has been described | 10], absence of 
the portion of the sternum in association with congenital 
heart disease in an otherwise normal patient has not been 
previously reported (G. Currarino, personal communica- 
tion). It is of interest that all three of our patients had 
pulmonary vascular abnormalities. These included pul- 
monary valvular and infundibular stenosis (case 1), patent 
ductus arteriosus (cases 2 and 3), and anomalous pul- 
monary venous return (case 3). 

The association of sternal ossification disorders and 
congenital heart disease remains obscure. Possibly the 
lack of ossification of the sternal body segments in the 
two infants in our series represents a delay in bone 
maturation, a phenomenon described by White et al. 121. 
However, it would be difficult to explain the lack of ossifi- 
cation on this basis in case 1, an 11-year-old child. Most 
likely, the lack of ossification centers in the sternum in 
association with congenital heart disease is not as rare 
as this report implies. Undoubtedly, awareness of the 
likelihood of this abnormality will elicit further examples. 


ACKNOWLEDGMENTS 


We thank Dr. Jay Eldredge for bringing case 1 to our attention, 
and Dr. Dryden Morse for his helpful review of the manuscript. 














MESOSTERNUM IN CONGENITAL HEART DISEASE 


REFERENCES 


. Horns J, O'Laughlin BJ: Multiple manubrial ossification 
centers in mongolism. Am J Roentgeno/ 93:393—398, 1965 
. White R, Jordan C, Fischer K, Lampton L, Neill C, Dorst J: 
Skeletal changes associated with adolescent congenital heart 
disease. Am J Roentgeno/ 116:531-538, 1972 

. Gabrielson TO, Ladyman G: Early closure of sternal sutures 
and congenital heart disease. Am J Roentgenol 89:975— 
983, 1963 

. Nice C, Daves M, Wood GH: Changes in bone associated 
with cyanotic €ongenital cardiac disease. Am Med J 68: 
25—31, 1964 

. Singleton E, Rosenberg M, Yang SJ: The radiologic mani- 


10. 


925 


*estations of chromosomal abnormalities. Radio/ Clin North 
Am 2:281—295, 1964 


. Jefferson K, Rees S: Clinical Cardiac Radiology. London, 


Butterworth, 1973 


. McKusick V: Metaphyseal choncrodysplasia. Bu// Johns 


Hopkins Hosp 116—285, 1965 


. Toyama W: Combined congenita! defects of the anterior 


abdominal wall, sternum, diaphragm, pericardium, and 
heart. Pediatrics 50:778—791, 1972 


. Herdner P: Le sternum de l'enfant. J Radiol 28:387—393, 


1947 
Perlman HH, Solis-Cohen L: Congenital absence of bones 
in two male infants. At/antic Med J 541—543, 1926 


Frontometaphyseal Dysplasia: 
Evidence for Autosomal Dominant Inheritance 


E. GEORGE KASSNER,! JACK O. HALLER,! V. HARANTHA REDDY,? ANTHONY MITAROTUNDO,;! 
AND ISADORE KATZ? 


Frontometaphyseal dysplasia is a syndrome that encom- 
passes cranial hyperostosis, abnormal tubulation of cylin- 
drical bones, anti other skeletal and extraskeletal abnor- 
malities. The most striking features are overgrowth of the 
supraorbital ridges which results in a Mephistophelian 
facial appearance and a radiographic configuration of the 
skull that has been likened to a soldier's helmet. Most 
patients have severe hearing loss, defective dentition, 
poorly developed musculature, and joint contractures. 
Dominant inheritance has been suggested in previous 
reports, but an appropriate pedigree has been documented 
in only one family. This paper describes three additional 
patients in two unrelated families: (1) an 8-year-old boy 
whose mother has mild metaphyseal dysplasia and several 
minor skeletal abnormalities that have occurred in patients 
with the syndrome; and (2) two maternal half-brothers. 
These cases provide additional evidence that frontometa- 
physeal dysplasia is an autosomal dominant trait with 
variable penetrance. 


Frontometaphyseal dysplasia, initially described in 1969 
[1], is a syndrome that encompasses cranial hyperostosis, 
abnorma! tubulation of cylindrical bones, and other skeletal 
and extraskeletal abnormalities. The clinical and roent- 
genographic features of eight cases were tabulated by 
Sauvegrain et al. [2]. The most striking feature is calvarial 
hyperostosis, particularly of the supraorbital ridges, which 
results in a Mephistophelian facial appearance. The char- 
acteristic configuration of the calvarium has been likened 
to a soldier's helmet [3]. The metaphyseal modeling 
distrubance varies in severity. Additional abnormalities 
of the axial and appendicular skeleton, musculature, 
dentition, hearing, and vision are listed in tables 1 and 2. 

Dominant inheritance has been suggested [4, 5], but 
an appropriate pedigree has been documented in only 
one family [6]. This paper describes three additional 
patients in two unrelated families. 


Case Reports 


Case 7 


X. C., an 8-year-old boy of mixed Caucasian and black an- 
cestry, was referred to Kings County Hospital for evaluation of 
multiple deformities, severe hearing deficit, and dental malocclu- 
sion. He was the product of normal pregnancy and delivery, 
and subsequent developmental landmarks had been normal. 
Stiffness of his wrists and limited range of motion of his shoulder 
were noted during infancy, and a progressive knock-knee de- 
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formity has been present for several vears. Prominence of his 
supraorbital ridges was first observed at 4 years of age and 
has progressed to a characteristic facial appearance (fig. 1). 
Delayed eruption of permanent teeth and retention of deciduous 
teeth has resulted in severe malocclusion. Hearing abnormality 
was suspected when he started schcol, and a severe mixed 
hearing deficit, particularly for low tones, was confirmed by 
audiometry at 7 years of age. Despite his disabilities he has 
done well in school and has participated in active sports. His 
emotional adjustment appears to be excellent, but he is deeply 
concerned about his facial appearance. 

Physical examination revealed a healthy boy of average in- 
teligence who was at the fiftieth percentile for height and 
weight. His extremities, particularly his hands and feet, were 
relatively slender and elongated. Muscle tone and strength were 
normal. There was marked winging of the scapulas, and abduc- 


TABLE 1 


Clinical Features of Frontometaphyseal Dysplasia 











Present in 
Feature Six or More Cases 
Craniofacial: 

Prominent hornlike supraorbital ridges. ..... + 
Defective dentition (microdontia, partial 

anodontia, retained deciduous teeth)... . . + 
Micrognathia and/or retrognathia.......... + 
Hearing loss, mixed conductive and 

sensorineural type (often progressive)..... + 
High arched palate..................... + 


Visual disturbance (esotropia with 
associated anisotropia and amblyopia; 
FOND x's. oi 4. male Yard ache Boe a BA Ses 

Musculoskeletal: 

Relatively short trunk and long extremities; 
large hands and feet (pseudo-Marfaroid 
SPORTAGE 5 oid E ek Oe 225 

Genu valgum and/or tibia recurvatum....... 

Restricted radioulnar or elbow movement. . 

Joint contractures.................. ior 

Poorly developed musculature (? atrophy). . . 

Winged scapulas....................... + 

5ooliosis, ele: |: ce 

Other: 
Normal intelligence..................... T 
Both sexes affected..................... 


+ + + + 


Note. — Each feature present in at least three of eight previously reported 
cases. Data modified from Sauvegrain et al. [2] and Holt et al. [4]. 
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TABLE 2 


Roentgenographic Features of Frontometaphyseal Dysplasia 








Present in 
Feature Six or More Cases 
ee ee ee 
Craniofacial: 
Prominent supraorbital ridge (may project 
anterolaterally as hornlike bony mass).... . + 
Rectangular cranium with prominent external 
occipital eminence... .. 26.5228 ss nn + 
Hyperostosis of calvarium and/or perisutural 
alao EEEE Sr EE eS + 
Absent frontal SINUSES «4.0546 os wes rà + 
Micrognathia with prominent antegonial 
notch of mandible. .....54.426c6s82~0555 + 
Dental malformations: « -sasa tose riria ss F 


Sclerotic mastoids; dysplasia of ossicular 
chain and cochlea evident on 
polytómograDby. «succ Ra REESE S 

Arched superior border of maxillary sinuses. . 

Sclerosis of base of skull................. 

Axial skeleton: 
Accentuated flare of iliac bones with 


supraacetabular constriction............ + 
Thinning of posterior ribs.............-.. 4 
IIE. 0. EEE EEE E E 303 97S 


Moderate platyspondyly................. 

Wide ischial bones... ...4.45 oso e RR 

Acetabular PrOWruBION . «o n nm 
Appendicular skeleton: 


Generalized undertubulation of metaphyses. . T 
Wavy bowing of tibias and fibulas with genu 

valgum and/or tibia recurvatum......... T 
Elongation of metacarpals and phalanges... . + 
Barrellike widening of middle phalanges 

OF HEE 6 bee orice nhothe ges oe E ERE + 


Small metaphyseal exostoses............. 
Carnal SYNOSIORS ivi oe Roms 
inereased Carpal GAGE. siris ceed iR 3 
CONG Vlll... hese nro eons cade 5 wh 
Short broad femoral neck; small femoral head 





Note. — Each feature present in at least three of eight previously reported 
cases. Data modified from Sauvegrain et al. [2] and Holt et al. [4]. 


tion of both shoulders was limited. Pronation and supination of 
the wrists were absent. Hearing was grossly defective; bone 
conduction was greater than air conduction, and the Weber 
test was negative. The tympanic membranes were retracted, 
and serous fluid was present in both middle ears. 

Roentgenographic features of the skull, pelvis, hand, wrist, 
and leg are shown in figure 2. The remainder of the skeletal 
survey revealed generalized symmetrical undermodeling of the 
metaphyses; dysplasia and inferior dislocation of both radial 
heads, with bowing of the radii; shortening of the proximal 
phalanges of the great toes, apparently due to premature 
,Closure of the growth plates (cone-shaped epiphyses); and 
notching of the undersurfaces of several posterior ribs. 

R. C., his 40-year-old mother, was 165 cm in height and had 
a normal, attractive facial appearance. The only abnormality 
evident on physical examination was mild genu valgum. Her 
visual acuity and dentition were normal. Her hearing was 
grossly normal, but formal audiometry was not performed. Her 


x-rays are shown in figure 3, and the facial radiographs of 
mother and son are shown in figure 4. 

The boy's grandparents, father, and half-sister are said to 
have had normal craniofacial appearance, normal extremities, 
and no obvious defects of hearing, vision or dentition. However, 
these family members were not available for clinical or roent- 
genographic examination. 

We plan to undertake plastic repair of the supraorbital de- 
formity and staged correction of the dental and orthopedic 
abnormalities. Polytomography of the petrous pyramids will be 
performed to further delineate the hearing disorder, but this will 
probably not be suitable for surgical correction [8]. 


Case 2 


E. A. was admitted to the Willowbrook State School at 3% 
years of age. He was described as microcephalic and markedly 
underweight with severe psychomotor retardation. There were 
bilateral equinovarus deformities. Photographs at 10 years of 
age showed marked prominence of the supraorbital ridges and 
irregular teeth. There was marked lordosis and narrowing of 
the anteroposterior diameter of the chest. Roentgenograms at 
10 years of age showed features typical of frontometaphyseal 
dysplasia (fig. 5). An additional x-ray (not shown) demonstrated 
that the fingers were relatively long and the middle phalanges 
were barrel-shaped. At this time, prominent “exostoses” were 
palpable over the calvarium. 

The patient remained institutionalized until his death at a3 
years of age, apparently from a respiratory infection. He was 
edentulous at the time of death. 

His mother, a West Indian black woman, was described as 
"mentally retarded." Further details are not available, and 
nothing is known about the father. ! 


Case 3 


J. M., maternal half-brother of case 2, was admitted to the 
Willowbrook State Schoo! at 2% years of age. He had been 
severely retarded and spastic since infancy. At 2 years of age a 
pneumoencephalogram revealed marked cortical atrophy; crani- 
otomy was done for a subdural hygroma. He was continuously 
institutionalized until his death at 17 years of age. Death was 
apparently due to sepsis secondary to pyelonephritis and 
hydronephrosis. 

An “unusual” facial appearance was observed during early 
childhood. Skull roentgenograms at 15 years of age revealed 
marked hyperostosis of the calvarium, prominent supraorbital 
ridges, and antegonial notching of the mandible. Features 
typical of frontometaphyseal dysplasia were present in the pelvis 
and long bones (fig. 6). There is no information on the patient's 
father. 


Discussion 


Case 1 appears to fulfill the accepted criteria for the 
diagnosis of frontometaphyseal dysplasia (tables 1 and 2). 
His mother has a mild craniotubular disorder but clearly 
does not have the syndrome. She has mild undertubulation 
of the metacarpals and phalanges but lacks the distinctive 
barrel-shaped middle phalanges typical of the disorder. 
Her metacarpophalangeal pattern profile is quite unlike 
that of her son and the previously reported cases of 
frontometaphyseal dysplasia [4, 7]. Nevertheless she dis- 
plays several skeletal abnormalities that have been present 
in most patients with the syndrome: bowing of the tibias 
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Fig. 1.—Case 1 (published with permission}. Note prominent anterolateral supraorbital "horns" and relatively 


small mandible. 


and fibulas, supraacetabular constriction of the iliac bones. 
wide ischia, and small metaphyseal exostoses. Her calvarial 
hyperostosis was not apparent clinically and was roent- 
genographically very mild; although she has abnormal 
metaphyseal tubulation and mild cranial hyperostosis, it is 
probably incorrect to consider her an example of cranio- 
metaphyseal dysplasia (Pyle’s disease} since she lacks the 
large head, ocular hypertelorism, flat nasal bridge, square 
jaw. and vacuous expression observed in most patients 
with this disorder [9]. 

We did not study cases 2 and 3 during their lives and 
their clinical records are incomplete. However, both had 
the typical roentgenographic features of the disorder and 
the characteristic facies was observed in a photograph of 
case 3. Both patients were profoundly retarded, but the 
nature of their psychomotor disorder could not be deduced 
from the available records. Severe psychomotor retarda- 
tion has not been observed in other patients with this 
syndrome. 

The evidence from these two kindreds is consistent with 
an autosomal dominant pattern of inheritance with variable 
penetrance. Indeed the clinically inapparent abnormalities 
observed in the mother of case 1 mimicked the heterozy- 
gote carrier state in autosomal recessive inheritance. 
Weiss et al. [6] have reported a similar pattern of familial 
involvement. Their patient, a 10-year-old boy, had typical 
clinical and roentgenographic features of the syndrome. 
His mother had prominent supraorbital ridges, seoliosis, 
contractures of the fifth fingers, and conductive hearing 
loss but did not have metaphyseal dysplasia. Her meta- 
carpophalangeal pattern profile was abnormal but did not 
resemble that of her son's or other cases of frontometa- 


physeal dysplasia. Other family members were not studied 
roentgenographically. 

Frontometaphyseal dysplasia appears to be an auto- 
somal dominant trait with variable penetrance. Its relation 
to the other craniotubular disorders has not been estab- 
lished. Further observations of family members of patients 
with the disorder are clearly worthwhile. 
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Fig. 4. — Facial radiographs of case 1 and his mother. Mother (A) has small frontal sinuses and no prominent supraorbital ridge. Mandible normally 
developed without antegonial notch. Son (B) has typical features cf frontometaphyseal dysplasia. 
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Fig. 5. — Roentgenograms of case 2 at 10 years of age. A, Skull with 
prominent supraorbital ridge aad markediy hyperostotic calvarium. Man- 
dible has broad antegonial notch. B, Left shoulder and ribs showing 
posterior ribs thinned and notched on undersurfaces. Proximal humerus Fig. 6. — Knee of case 3 (maternal half-brother of case 2) at 
slightly undermodeted. ^5 years of age. Note undermodeling of metaphysis and wavy 

bowing of tibia and fibula. 





Effects of Radiation Therapy on Growing Long Bones 


ARTHUR A. DE SMET,' LAWRENCE R. KUHNS,! JUAN V. FAYOS,? AND JOHN F. HOLT! 


Characteristic radiographic changes were seen in six 
of 14 children who received radiation therapy to the 
epiphyseal plate of a long bone. These changes, which 
include metaphyseal sclerosis, metaphyseal fraying, and 
epiphyseal plate widening, resemble rickets. In three pa- 
tients, these changes were followed by development of a 
broad metaphyseal band of increased density. The absence 
of metaphyseal changes may indicate sterilization of 
cartilage cells and may be predictive of significant limb 
shortening. 


irradiation of the epiphyseal plate of a growing long bone 
produces limb shortening, overtubulation, and bowing of 
the irradiated bone [1]. Radiographic changes in the 
metaphyseal region are less well documented [2], prompt- 
ing this study of the pattern and significance of the 
changes seen after irradiation of long bones in children. 


Materials and Methods 


Ewing’s sarcoma is one of the few indications for long bone 
irradiation in a child. Therefore, we examined the records of 
all 107 patients who received radiation therapy at University 
Hospital for this tumor from 1935 to 1975. We identified 14 
children (nine male, five female) who received irradiation to a 
long bone epiphyseal plate and had both charts and radiographs 
available for review. All the patients were less than 15 years 
old at the time of radiation therapy and were followed. for a 
minimum of 6 months. Seven patients were followed for 1—3 
years and three for more than 3 years. In eight patients, the 
primary tumor was in the irradiated long bone. In the other 
six, a long bone epiphyseal plate was included in the radiation 
field for a tumor of the scapula or iliac bone. Irradiation was 
carried out using *?Co teletherapy except for one patient who 
was treated with '°’Cs radiation. The common practice was to 
include the entire bone where the tumor arose and to use 
opposing fields whenever possible. Each prescribed field was 
treated daily with a midplane dose of 180—200 rad. The total 
dose varied from 4,000 to about 5,100 rad given in 5—6 weeks. 
The higher doses were given to patients entering the study 
more recently. 

The charts were reviewed to determine the radiation dose to 
the epiphyseal plate, associated chemotherapy, and clinically 
measured limb discrepancy. Radiographs were evaluated for 
findings previously reported [1] as being secondary to irradiation: 
(1) growth plate widening, (2) metaphyseal! fraying, (3) meta- 
physeal sclerosis, (4) abnormal tubulation, and (5) premature 
epiphyseal fusion. Each of these findings was considered 
present only when confirmed by comparison with the opposite 
side (fig. 1). The lengths of the irradiated bone and the bone 
on the opposite side were also measured whenever possible. 
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Results 


Du-ing the study two postirradiation changes were 
notec which have not been reported previously— a band 
of increased density in the metaphysis and hip joint space 
widering. Three of the six patients who had metaphyseal 
abnormalities (fig. 2A) later developed a broad band of 
increased density in the metaphysis (fig. 28). Two of the 
five patients who had irradiation to the proximal femur 
developed persistent widening of the hip joint space 
(fig. 3). The proximal femoral epiphyseal ossification 
centers were of equal size for each of these two cases. 
Widening of the joint space was first seen 8 months after 
irradiation for one patient and 10 months for the other, 
and was still present on their last examinations at 19 and 
23 months, respectively. Osteoporosis was frequently 
observed in the irradiated bone. We did not evaluate this 
finding because etiologies other than irradiation, such as 
chemotherapy and especially disuse of the involved limb, 
are possible. 

The pattern of radiographic changes which developed 
after irradiation is shown in figure 4. Metaphyseal ab- 
normalities were first noted 5—11 months after therapy 





Fig. 1. — Case 1. Film 8 months after radiation therapy showing 
widening of growth plate with fraying and sclercsis of metaphysis in right 
tibia and fibula. Biopsy site and sclerosis seen at primary site of tumor. 
Left leg normal. 
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Fig. 2.—Case 3. A, Films 5 months after irradiation showing osteoporotic right proximal humerus with widening of growth plate and thin line of 
metaphyseal sclerosis. Scapular tumor is healing. Left shoulder is normal. B, Films 11 months later showing that growth plate widening and thin line of 


sclerosis have cleared on right. Broad radiodense metaphyseal band has appeared. Left side remains normal 


began. Widening, fraying, and sclerosis tended to occur 
together or in various combinations (figs. 1, 2A, and 3). 
The metaphyseal band was a later change which often 
disappeared leaving a normal metaphysis. Widening and 
sclerosis persisted for long periods in two cases (46 and 
62 months) (fig. 5). 

Abnormal bone modeling was seen in only one patient 
who had overtubulation. Over the periods of observation, 
epiphyseal fusion occurred in two children and was 
symmetric. None of the above changes were seen in a 
* metaphyseal region out of the treatment field. There was 
no retardation of ossification of an irradiated epiphysis. 

Table 1 shows the correlation between the clinical and 


radiologic data. Case 7 had a very narrow but unfused 
epiphyseal plate at the time of irradiation. Precise radiation 


field localization was not available for cases 11 and 14. 


* 


in addition their epiphyseal plates were at the edge of the 
therapy portal, so the administered dose to bone was 
probably much lower than the listed maximum. Except for 
cases 11 and 14, the epiphyseal plate radiation doses 
were similar in the groups with and without radiographic 
changes. 


Discussion 


Irradiation of the enc of a growing long bone in a child 
has been shown to produce distinctive radiographic 
changes near the epiphyseal plate These are not gen- 
eralized changes due to a systemic or metabolic abnormal- 
ity, since they were seen only when an epiphyseal plate 
was included in the treatment field. These changes also 
occur in the absence of chemotherapy as shown by case 1 
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Fig. 3.—Case 6. Film 10 months after therapy showing osteoporotic FRAT ING | 
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left femur with widening of growth plate and fraying of metaphysis. Left npn 
hip joint space clearly widened superiorly. DN wit f 





NORMAL EXT omms 
and the patient of Frantz [3] who was irradiated for a amic 
hemangioma of the leg. val 
Epiphyseal plate widening and metaphyseal sclerosis Du IM S — BENERE E RA 
and fraying after long bone irradiation have been noted E a era ee een US 
briefly in only four previous reports [1—4]. None of these Fig. 4. — Pattern of development and subsequent clearing of observed 
reports evaluated the pattern of development of these radiographic changes. 


changes. The high incidence of observed metaphyseal 
changes (six of 14) in our survey is surprising in view of histologic counterpart. This band is apparently a mani- 
the paucity of reported cases. Our series is biased only  festation of bone repair and frequently resolves leaving 
in that patients had to survive at least 6 months and normal trabeculae. Widening of the hip joint after irradia- 
charts and radiographs had to be available. tion has also not been reported previously. This observa- 
Our data represent the first clinical correlation of the — tion is particularly puzzling in view of its delayed onset 
histologic work by Hinkel in rats [5] and Reidy et al. in and lack of correlation with known histologic changes. 
dogs [6]. They observed that the epiphyseal plate increases The most obvious explanation would be delayed ossifica- 
substantially in width after irradiation. This increase is tion of the epiphyseal center, but this was not confirmed 
due to increased layers and swelling of the cartilage cells by measurements of the affected epiphysis and its contra- 
and correlates with the growth plate widening seen on lateral equivalent. Two alternative explanations include 
radiographs. Metaphyseal sclerosis is explained by the cartilage hypertrophy or joint effusion, both which seem 
increased mineral deposition and deficient chondroclasis unlikely. There is no apparent cause for an effusion 8 or 
and osteoclasis at the zone of cartilage removal resulting 10 months after irradiation. Previous studies of hyaline 
from irradiation [7]. Metaphyseal fraying corresponds to cartilage irradiation have shown either no effect [8] or 
the sharp prolongations of unresorbed calcified matrix ^ cartilage atrophy [6]. A traction arthrogram [9] could 
which extend far proximally into the metaphysis where be helpful in ruling out an effusion, but we have not yet 
the cartilage cells are normally removed [5]. We feel the had an opportunity to try this technique. 
animal data help to explain the radiologic findings in our Although our series is small, a pattern as to eventual 
patients, because similar changes were observed in post- limb shortening is suggested by table 1. Where measure- 
irradiation radiographs Of the rat [8] and dog [6] where ments were available, limb shortening of greater than 1 cm 
histologic correlation was possible. Unfortunately no was seen in one of five patients with radiographic meta- 
histologic material was available from our own series. physea! abnormalities, but in three of four patients without 
Postirradiation epiphyseal plate widening, metaphyseal metaphyseal changes. The other patient in the latter group 
sclerosis, and metaphyseal fraying might be mistaken for had a measurement only at 3 months, so subsequent limb 
rickets. However, the selective changes at only one joint discrepancy may have developed. We suggest that the 


easily differentiate postirradiation changes from systemic lack of appearance of these distinctive metaphyseal ab- 
rickets. The radiologist should be aware when viewing normalities in an irradiated bone may predict substantial 
radiographs of only one joint that such "rachitiform" limb shortening. 

changes may be due to radiation. In two recent cases (not shown in table 1) that had 


The broad metaphyseal band of increased density has distal extremity irradiation, stress lines appeared on the 
not been reported previously and we were unable to find a nonirradiated side. These lines failed to appear in the 
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Fig. 5. — Case 4. Film 48 months after irradiation to right shoulder showing widened growth plate and thin sclerotic metaphyseal line. Sclerosis of 


right scapula is former site of tumor. 


TABLE 1 


Clinical and Radiologic Data 



































Time of 
Limb Postirradiation 
Irradiated Epiphyseal Shortening Measurement 
Case No. Age and Sex Primary Site Epiphyseal Plate Dosei(rad) Chemotherapy (cm) (mo) 
With postirradiation changes: 
i E EEEE EE RS 2,F Distal tibia Same 4,050 s 0.4 8 
2. abt ee eee 8,M Proximal fibula Proximal tibia 4,236 = 0.5 13 
eh es cv eee 8 Pere eat 5. F Scapula Proximal humerus 5,094 + NA 
4... eee rA E Scapula Proximal humerus 5,073 * T3 47 
5 ate DE Pubis Proximal femur 5,000 + 0 23 
Bin cee we See gh ae BET 6,M lium Proximal femur 3,920 * 0.9 19 
Without postirradiation changes: 
San Cee ee E te ee ee ee 14,M | Proximal femur Same 5,050 ES NA we 
|: wlan gee 6 Pee 3,M Proximal humerus Same 4,089 $ 3.0 11 
e ETEA EE ENT Eq 14, F Distal femur Same 4,698 = 1.3 19 
Te 3s nn aE R S 11,M Proximal femur Same 4,000 E 2.5 26 
i IUNCTI 8,M  Hium Proximal femur 5.120 * NA - 
D oe eo te E ern ep ee RSS 5,M Proximal humerus Same 4,800 F 0.3 3 
i NETE ee es MM» 6.M Metatarsal Same 5,000 i NA PES 
ro ee Og tok ee ee eee 14,M Scapula Proximal humerus 511-5 T NA iid 
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Note. — All patients treated with *PCo except case B who was treated with WCs. Opposing fields used in all cases except single field in cases 3, 4, and 14. 
NA © not avaiable. 


irradiated metaphysis, and significant bone length dis- 
crepancy ensued (fig. 6). A larger study would be required 
to confirm the prognostic implications of these 
observations. 

Experimental work does support our hypothesis. Several 
investigators [5, 6, 8] have reported that the epiphyseal 
plate usually returns to normal after showing disruption 
and fraying. However, if the dose administered is too great, 
the cartilage cells may be sterilized. In these cases, there 


would be no radiographic metaphyseal changes, and limb 
shortening would be most pronounced. In our material, 
the lack of development of radiographic changes in several 
patients was probably cue to other factors. In case 7, the 
epiphysis was almost fused. In cases 11 and 14, the 
epiphyseal plate may not have received a sufficient dose 
of irradiation. 

Radionuclide bone scanning might be useful in predicting 
limb discrepancy. Scanning has been helpful in the diag- 
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nosis of Legg-Perthes disease [10]. Only two of our 
patients had bone scans after radiation therapy. and these 
scans showed no change from pretherapy scans. We plan 
a prospective experimental study to determine the value 
of radionuclide studies in predicting the severity of limb 
shortening. 
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The Single Ectopic Ureter 


LELAND H. PREWITT, JR.! AND ROBERT L. LEBOWITZ! 


A significant number of ureters with ectopic insertion 
occur in the single (nonduplex) collecting system. We have 
investigated 16 patients with this anomaly whose ureters 
were abnormal enough to cause problems. Characteristic 
symptoms at presentation included a pelvic mass, uretero- 
vesical obstruction, a ureterocele, urinary dribbling, epidi- 
dymitis, and infection of the urinary tract with or without 
reflux. Radiographic evaiuation is usually possible using 
only intravenous urography and voiding cystourethrog- 
raphy. Nonvisualization of one kidney in association with 
one of the above findings should suggest a single ectopic 
ureter. Particular attention should be paid to the site of 
ureteral insertion whenever reflux is seen. 


Introduction 


An ectopic ureter opens at a site other than the postero- 
lateral aspect of the trigone [1]. This anomaly comprises 
a spectrum of ureteral insertions varying from nearly 
normal to extravesical in location. Although only 10%— 
20% of ectopic ureters are associated with a single 
(nonduplex) collecting system [2, 3], it is these cases that 
are the most difficult to recognize. The records of patients 
with single ectopic ureters abnormal enough to cause 
problems have been reviewed in order to document 
clinical and radiologic findings. 


Case Material 


Table 1 summarizes the histories of the 16 patients included 
in this report. There were nine females and seven males. This 
almost equal sex distribution is different than the female pre- 
ponderance in ectopic ureters associated with duplex systems. 
The age at presentation ranged from the newborn period to 
374 years; 11 patients were less than 1 year old. 

Infection of the urinary tract was seen frequently. Associated 
congenital anomalies were common: four patients had a high 
imperforate anus and three had congenital heart disease. The 
most frequent site of insertion of the ectopic ureter was the 
urethra. in five patients the anomaly was bilateral. In seven renal 
dysplasia was present on the side of the ectopic ureter, and five 
of these kidneys were not visualized on intravenous urogram. In 
each case the ureter inserted outside of the bladder. Figure 1 il- 
lustrates the abnormal anatomy of six patients who will be 
discussed in detail. 


Pelvic Mass (Case 1, Fig. 1,A) 


On routine physical examination at 5 months of age, this boy 
was noted to have a cystic suprapubic mass. Intravenous 
urography (figs. 2A and 28) showed nonvisualization on the 
right, a normal left kidney, and a displaced bladder. Voiding 
cystourethrography (fig. 2C) revealed striking anterior displace- 
ment of the bladder and a soft tissue mass. After a normal 
barium enema, a dilated genital structure such as a seminal 
vesicle was suspected. At surgery the mass was found to be a 
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markedly dilated right ureter with distal atresia. The ureter 
inserted into the posterior urethra and was associated with a 
small dysplastic right kidney. A right rephroureterectomy was 
performed. The bladder returned to its normal position. 


Ureterovesical Obstruction with Infection (Case 3, Fig. 1,B) 


This girl was seen at 9 weeks with urinary tract infection and 
sepsis. Intravenous pyelogram revealed right ureteropyelocali- 
ectasis. Voiding cystourethrography was normal. After diagnosis 
of ureterovesical obstruction, temporary urinary diversion (a 
right cutaneous ureterostomy) was performed. Surgical ex- 
ploration at 7 months of age revealed an abnormal right hemi- 
trigone and an ectopic right ureter which opened into the 
posterior urethra. Reimplantation was performed and recovery 
was uneventful. 


Epididymitis (Case 6, Fig. 1,C) 


This boy presented at 11 months with an enlarged right 
testicle. Intravenous pyelogram showed only a normal left 
kidney. Voiding cystourethrography revealed reflux into the 
right seminal vesicle and then into a large diverticulumlike 
structure (fig. 3). At surgery the “diverticulum” was found to 
be a massively dilated right ureter which entered the right 
seminal vesicle. There was a small dysplastic right kidney. Right 
nephroureterectomy was performed and recovery was 
uneventful. 


Urinary Dribbling (Case 8, Fig. 1,DJ 


This girl was seen at 3% years of age with dribbling of urine 
which persisted in spite of successful toilet training. Intravenous 
pyelogram showed only a hypertrophied right kidney. There was 
malposition of the splenic flexure of the colon into the left 
renal fossa suggesting either absence or ectopia of the left 
kidney [8]. A careful search for an ectopic ureteral orifice was 
carried out and one was found in the vagina. An injection of 
contrast material into this opening demonstrated the left ureter 
(fig. 4). A bicornuate uterus was incidentally filled. Cystoscopy 
showed absence of the left hemitrigone, and, at surgery, a small 
dysplastic ectopic left kidney with ureteropelvic stenosis was 
found. The kidney and ureter were removed and the dribbling 
stopped. 


Ectopic Ureterocele (Case 10, Fig. 1,E} ` 


This child was born with a cleft lip and palate, anomalous 
fingers, and a ventricular septal defect. Because of a urinary 
tract infection and azotemia at 2 months of age, an intravenous 
pyelogram was performed which revealed a ureterocele as well 
as an abnormal left kidney. The configuration of the kidney 
suggested the lower pole of a duplex collecting system (fig. 5A). 
The right kidney was not seen. During catheterization for 
voiding cystourethrography, the catheter entered a right 
sphincteric ureterocele [7] and retrograde injection of contrast 
material filled a dysplastic collecting system (fig. 58). The 


‘Department of Radiology, Children's Hospital Medical Center and Harvard Medical School, 300 Longwood Avenue, Boston, Massachusetts 02115. 


Address reprint requests to R. L. Lebowitz. 


Am J Roentgenol 127:941—948, 1976 


942 PREWITT AND LEBOWITZ 


TABLE 1 


Summary of Cases 
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Age First Seen Side and Ureteral Voiding 
Case No. {Mo} and Sex Problem Insertion intravenous Urography  Cystourethrography Surgery/Pathology 

1(G.K)..... 5.M Pelvic mass R, posterior urethra R, nonvisualization; Bladder dispiace- R nephroureterec- 
L, normal ment, trigonal tomy: dysplastic 
(figs. 2A and 2B) distortion kidney, atretic 

(fig. 2C) distal ureter 
21D.J)..... 44,M X Urinary tract Bilateral, posterior R, small, poor Reflux into L R nephrouretec- 
infection urethra function, dilated ectopic ureter tomy, L reimplant: 
ureter; L, pye- (fig. BB} dysplastic kidney, 
lonephritis, atretic distal 
ectopic ureter ureter 
(fig. BA} 

3tD- Ct ec 2,F Urinary tract R, urethra R, ureterovesicle Not done R reimplant 

infection obstruction; 
L, normal 

4(A.B)..... 8, F Single umbilical L, urethra R, ureterovesicle Normal R reimplant 
artery, cleft lip, obstruction; 
club feet L, normal 
(screening IVP) 

BINE env 10,M High imperforate L, bladder neck 1st: bilateral hydro- 1st: no reflux, Bilateral cutaneous 
anus, anomalous nephrosis while rectourethral ureterostomies 
pulmonary infected [4]; fistula; 2d: after (1 wk). ureter- 
venous return 2d: L, uretero- ureterostomies, ostomies closed 

vesical obstruction bilateral reflux (1 yr}, L ureter- 
after uretostomy into ureters [ 5] ostomy reclosed 
closure; R, normal (2 yr) 

otl C). es 11,M Right epididymitis R, seminal vesicle R, nonvisualization; R, reflux into R nephroureterec- 
L, normal seminal vesicle tomy: dysplastic 

and megaureter; kidney 
L. grade 2 reflux 
(fig. 3) 
7(B.B.H.).. Newborn, Potters syndrome Bilateral, seminal Not done Not done; post- Dysplastic kidneys 
M vesicles mortem injections 
(fig. 7) 

8(T.H)..... 42,F Urinary dribbling L, vagina R, normal (hyper- Not done; cysto- L nephroureterec- 
trophied); L, scopy, no L tomy: dysplastic 
nonvisualization hemitrigone; kidney with 

vaginoscopy and ureteropelvic 
L retrograde stenosis 
ureterogram 

(fig. 4) 

9 (Ko FP. sues 21,F High imperforate R, not specified R, nonvisualization; R, grade 2 reflux R nephroureterec- 
anus, pulmonic L, mild into dysplastic tomy: dysplastic 
stenosis; urinary hydronephrosis collecting system kidney 

. dribbling noted 

at age 5 

10 (H. B.)..... 2,F Cleft lip and palate, R, urethra R, nonvisualization; R, catheterization R nephroureterec- 
ventricular septal L, ectopic. of sphincteric tomy. L reimplant: 
defect, urinary malformed; wreterocele dysplastic kidney 
tract infection ureterocele, fig. 58): L, 
and sepsis at (fig. 5A) grade 2 reflux 
age 4 months 

11 {N.B}... 2,F Female hypospa- Bilateral, R, normal: L, Not done; vagino- Incision of small (R) 
dias, urinary not specified nonvisualization gram, septate and large (L) 
dribbling [6] (ureterocele) vagina (bicornuate stenotic uretero- 

uterus) j celes, then 


bilateral reimplants 
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TABLE 1-—continued 


—————————— ————————— 
——— B n REPERI 


rtt tta 


Age First Seen 


Side and Uretera! 


————Á—— I Ó— TA 


Voiding 


Case No. (Mo) and Sex Problem Insertion Intravenous Urography  Cystourethrography Surgery/Pathology 
12 {L. P.) 2,F Urinary tract R, bladder neck R. hydronephrosis: Normal except R taper and 
infection L, normal ureterocele reimplant 
(ureterocele) 
TIE O sa ies 3, F Urinary tract L, posterior urethra R, normal; L, L, grade 3 reflux L reimplant 
infection pyelonephritis 
14 (P. G.) Newborn, Myelodysplasia, L, bladder neck Normal initially; L, grade 2—3 Bilateral reimplants 
F neurogenic developed L reflux (fig. 6): (3945 yr) 
bladder, urinary hydronephrosis H, developed 
tract infection grade 2 reflux 
1515. Cjr 35,M High imperforate Bilateral, bladder Severe bilateral Bilateral grade 4 ileal conduit 
anus, urinary neck hydronephrosis reflux 
tract infection 
T6(P By. aus 20,M High imperforate Bilateral, bladder Horseshoe kidney — Septate bladder, Bilateral reimplants 
anus neck bilateral grade 2 
reflux 
Note. —R = 


A. PELVIC MASS B. 





Ü 
D. DRIBBLING (9 





UV OBSTRUCTION C. 


E. ECTOPIC URETEROCELE F. 





EPIDIDYM!TIS 





REFLUX 


Fig. 1. — Characteristic presentations of single ectopic ureter (cases 1, 3, 6. 8, 10, and 14, respectively). A, Ends 
atretically in posterior urethra. B, Obstructed orifice in either bladder or urethra. C, Inserts into seminal vesicle or other 
male genital structure (suprasphincteric). D, Inserts into vagina or other genitourinary structure (infrasphincteric). £, 
Stenotic, sphincteric, or stenotic-sphincteric ureterocele (7). £F, Incompetent orifice allows reflux. 


bladder was then catheterized and grade 2 reflux was seen on 
the left which was still thought to be the lower unit of a duplex 
system. However, at surgery a single ectopic ureterocele from 
the dysplastic right kidney was found. Right nephroureterectomy 
and ureterocelectomy were performed. A normally positioned 
left ureteral orifice was seen and the left ureter was reimplanted, 
but only after an extensive search showed that the left collecting 
system was not duplex, The child recovered uneventfully. 


Reflux (Case 14, Fig. 1.F) 


This girl was born with a neurogenic bladder secondary to a* 
myelomeningocele. Initial intravenous pyelogram showed mild 
left ureteropyelocaliectasis. Voiding cystourethrography revealed 
grade 2 reflux on the left. She was followed for 4 years during 
which time she had persistent infection of the urinary tract 
which was resistant to treatment. During this period the reflux 
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Fig. 2.—Case 1. A, Intravenous pyelogram showing striking supero- 
lateral displacement of bladder (B) and lateral displacement of left ureter 
(arrows). B, Same study, lateral view, showing striking anterosuperior 
displacement of bladder (B) and stretching of trigone so that normally 
inserted left ureter (arrows) appears ectopic. Rectal gas in normal position. 
C, Voiding cystourethrography (lateral view! showing insertion of normal 
left ureter (closed arrows) into stretched and distorted trigone; appear- 
ance mimics ectopia. Note nonopacified dilated single ectopic right ureter 
(open arrows) inserting into posterior urethra. 


on the left worsened. Antireflux surgery was not performed 
because there was no loss of renal parenchyma and because 
of the poor results of ureteral reimplantation into a neurogenic 
bladder [9]. When the patient was 4 years old, it was recognized 
that the left ureter ifserted ectopically into the bladder neck 
(fig. 6) and reimplantation was performed. 


Embryology 


The embryology of ureteral ectopia has been thoroughly 
discussed [10—12]. Suffice it to say that the basic defect 
results from a ureteral bud arising more cephalic than 
normal from the mesonephric duct. Rather than being 
normally incorporated into the bladder, it moves caudally 
with the mesonephric duct and inserts ectopically, either 
in or out of the bladder [3]. In the male the extravesical 
ectopic orifice is always suprasphincteric and enters the 
prostatic urethra, ejaculatory duct, seminal vesicle, or the 
vas deferens |11]. In the female the ectopic orifice may 


be either supra or infrasphincteric, with the most common 
insertions being into the urethra or yaginal vestibule. 
Insertion into fallopian tube, uterus, cervix, or vagina 
also occurs. This is thought to reflect persistence of the 
connection between the ureter and Gartner's duct (a 
remnant of the mesonephric duct in the female). Rupture 
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Fig. 6.—Case 14. Voiding cystourethrography showing massive re- 
fiux into left ureter which inserts (arrow) into bladder neck. Note proximity 
of distal ureter to catheter in urethra. 


of Gartner’s duct into adjacent organs has been postulated 
to explain insertion in the above locations [13]. Rectal 
insertion of a ureter is rare but can be explained by 
communication of the mesonephric duct with the dorsal 
rather than the ventral aspect of the cloaca. Anomalous 
development of the urorectal septum has also been 
postulated as a cause [11]. 

In patients with a single ectopic ureter the portion of the 
trigone on the side of the anomaly is hypoplastic or absent. 
Since the trigone originates from the mesonephric duct, 
failure of resorption of the caudal portion of the mesone- 
phric duct and subsequent failure of incorporation of this 
portion of the mesonephric duct into the bladder could 
explain the trigonal abnormality and the lack of differential 
migration of the mesonephric duct and ureter [12]. 

The single ectopic ureter is often associated with a 
degree of renal dysplasia [14]. In these instances, the 
ureteral bud, because of its abnormal cephalic position 
on the mesonephric duct, may fail to meet the metanephric 
blastema properly and normal nephrogenesis is not in- 
* duced Í15, 16]. if the renal dysplasia is severe, extra- 
uterine life may not be possible (case 7, fig. 7). 


+ 





Fig. 7.— Case 7. Postmortem injection showing both ureters entering 
semina! vesicles. Upper arrow points to site of insertion of left ureter. 
Note tiny unused bladder (B) and posterior urethra (/ower arrow) with 
filling of prostatic ducts. 


Discussion 


The vast majority of ectopic ureters drain the upper 
pole of a duplex collecting system [2, 3]. However, a 
significant number occur in single (nonduplex) systems. 
The orifices of these ureters may be obstructed or may 
be patulous and allow reflux. The single ectopic ureter 
may be easy to recognize (fig. 8) or may present a diag- 
nostic dilemma. Severa! clinical and radiographic clues 
may prove helpful. 

1. Bladder displacement of the type seen in case 1 and 
associated with normal position of the rectum is usually 
caused by a malignant tumor of the prostate or uterine 
enlargement. A dilated ectopic ureter which enters the 
posterior urethra can produce a similar appearance. 

2. it has recently been shown that urinary tract infection 
in the neonate may cause sufficient atony of the ureter 
to result in massive ureteropyelocaliectasis simulating 
mechanical ureterovesical obstruction [4]. These patients 
are usually treated with antibiotics. If prompt clinical and 
radiographic improvement does not occur, mechanical 
ureterovesical obstruction must be considered, such as 
that associated with an ectopic ureteral orifice. 

3. Any preadolescent boy presenting with epididymitis 
should be suspected of having an ectopic ureter that 
enters the genital apparatus. Similarly, a girl with urinary 
dribbling, although toile: trained, should be considered to 
have an ectopic ureter. This is true even in the absence of 
a duplex collecting system. [Incontinence of urine can also 
result from dysfunction of the bladder neck which is 
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Fig. 8. — Case 2. Bilateral single ectopic ureters vath right obstruction and left 
reflux. A, intravenous pyelogram showing ectopic nsertion of left ureter below 
bladder (arraw}). Right kidney not seen. Left ureter displaced laterally by non- 
visualized dilated right ureter. (Low filming is essential when ectopic ureteral 
insertion is suspected [17]: appearance should no: be confused with "pseudo- 
ectopia” seed on urograms with patient prone 1181). B, Voiding cystourethro- 
graphy showing entrance of refluxing ectopic left ureter into posterior 
urethra (arrcw) 


for help in preparing the manuscript. Dr. Lester Klein allowed 
us to include case 8. The Department of Visual Education pre- 
pared the illustrations and Paul Graham drew figure 1. 
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Hepatic Occlusion Venography with a Balloon Catheter in Patients 
with End-to-Side Portacaval Shunts 


DRAGUTIN NOVAK, GERD HENNING BUTZOW,? AND KLAUS BECKER? 


Hepatic occlusion venography with the aid of a Swan- 
Ganz balloon catheter represents a significant improve- 
ment in the radiographic demonstration of hepatic veins 
and their alteration in liver disease. It is simple to perform 
and can be combined with other hemodynamic examina- 
tions (e.g., hepatic vein pressure measurements). In this 
way the morphologic and hemodynamic changes in the 
pre- and postoperative evaluation of patients with portal 
hypertension can be investigated simultaneously. The 
method allows optimal demonstration of large branches 
of hepatic veins. Overloading of small areas of liver 
parenchyma with concentrated contrast medium, as in 
wedged hepatic venography, is avoided. Previously un- 
known portosplanchnic anastomoses developing after 
end-to-side portacaval shunt were demonstrated in seven 
of eight patients using this method. The frequency and size 
of these collaterals suggest possible hemodynamic and 
clinical significance. 


in rats with an experimental end-to-side portacaval shunt, 
bridging anastomoses may develop between both sides 
of the intersected portal venous system [1]. In man, tiny 
collaterals in the region of the gallbladder have been 
demonstrated using wedged hepatic venography [2, 3]. 
Stimulated by these observations we posed the following 
questions: (1) Is this the only type of collaterals developing 
in man after an end-to-side portacaval shunt? and (2) Do 
these anastomoses have hemodynamic or clinical sig- 
nificance in the postoperative course? We examined eight 
patients with end-to-side portacaval shunts. Hepatic occlu- 
sion venography with a balloon-tipped catheter was used 
to avoid the disadvantages of the wedging procedure and 
to provide more reliable morphologic information. 


Materials and Methods 


Eight patients with patent end-to-side portacaval shunts were 
studied by occlusion venography. A total of 23 examinations 
were performed: 18 of the right hepatic, two of a median 
hepatic, and three of a left hepatic vein. There were no compli- 
cations. Radiographic findings were classified using the following 
modified scheme [4—8]: group 1 = demonstration of hepatic 
veins without opacification of portal vein branches or collaterals; 
group 2 = demonstration of hepatic veins and retrograde filling 
of intrahepatic portal vein branches without occurrence of 
collaterals; and group 3 = demonstration of hepatic veins with 
retrograde filling of portal vein branches and portosplanchnic 


collaterals. : 
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Technic 


A size 7F Swan-Ganz balloon catheter was introduced via the 
cubital vein in most cases. If a suitable vein was not available, 
the femoral vein was used (see fig. 4). To insert the balloon 
catheter, a Desilets-Hoffman introducer (or in case of femora! 
apprcach, an Edslab introducer) was used. Under fluoroscopic 
control the catheter was directed into the inferior vena cava and 
then into a hepatic vein. When the femoral approach was used, 
the catheter was pressed against the caval wall at the level of 
the orifice of the hepatic vein. If the bowing of the catheter tip 
was insufficient to enter a hepatic vein, a preformed guide wire 
was introduced into the catheter for reinforcement. 

After catheterization of a hepatic vein, occlusion was achieved 
by inflating the balloon with 1—2 cm? of air. (Carbon dioxide, 
saline. or contrast medium can be usec instead of air.) Each of 
the catheterized hepatic veins was examined with the catheter 
in both proximal and distal positions. A proximally occluded 
vein was opacified by injection of 10-30 mi of 66% contrast 
medium (Telebrix 300, Byk-Gulden Pharmazeutika, Konstanz, 
West Germany) at a flow rate of 4—5 mi/sec using an automatic 
injector (Contrac). Distally occluded veins were opacified by 
careful hand injections to avoid cverloading. Films were taken 
at 1 sec intervals over a 12 sec period. 


Results 


One of the patients was classified in group 1 (fig. 1); 
the remaining seven were in group 3 (figs. 2—5). Seven 
of the eight patients showed collaterals. The only patient 
without demonstrable collaterals was a young girl with 
congenital periportal fibrosis. 

Tiny collaterals in the region of the gallbladder, com- 
parabie to those described by Reuter et al. [2], were 
found in four patients (fig. 5). Two patients showed an 
outflow of contrast medium via the umbilical vein (fig. 3). 
Large bridging anastomoses with probable hemodynamic 
significance were found in four patients (figs. 3 and 4). 
Three patients had more than one type of collaterals 
(figs. 3 and 4). 


Discussion 


Because of technical problems and difficulties in inter- 
pretaton, hepatic venography is not yet accepted as a 
routine method in the pre- and postoperative evaluation 
of patients with portal hypertension [6—11]. While radio- 
graphic patterns of hepatic veins using retrograde free 
and wedged hepatic venography have been described 
[2, 3, 12—24], several disadvantages are associated with | 
both approaches [17, 22, 25—28]. Opacification of 
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Fig. 1.-- 70-year-old woman with liver cirrhosis. Occlusion study 
showing decreased number of branches of right hepatic vein and irregu- 
larities of vessel wall. 


hepatic veins in free hepatic venography is usually poor 
because of rapid blood flow in a direction opposite to 
that of the contrast medium. Among disadvantages of 
wedged hepatic venography are: 

1. A completely wedged position of the catheter can 
only be achieved in the periphery of a hepatic vein. 
Therefore, the opacified area is small and may be not 
representative of the hepatic venous outflow tract. 

2. Injection of contrast medium into small hepatic 
veins causes overloading of hepatic parenchyma. Forceful 
impregnation of parenchyma with concentrated contrast 
medium may result in liver cell necrosis and a rise in serum 
enzymes [24]. 

3. Due to overloading of the contrast agent near the 
liver capsule, patients occasionally complain of dull ache 
after injection [24]. 

4. Rapid injection of large amounts of contrast medium 
may lead to a "push through" with visualization of portal 
vein branches. This uncontrolled opacification of the portal 
«system may be misinterpreted resulting in erroneous con- 
clusions [24, 28, 29]. 

Ideally, hepatic venography should be simple, cause 
minimal hazard and discomfort, yield maximum morpho- 
logic and hemodynamic information, and be reproducible. 
Hepatic occlusion venography with a balloon catheter 





fulfills most of these criveria. We believe it is the best 
method presently available for the study of the hepatic 
outflow tract. 

Collaterals developed in seven of eight patients in spite 
of shunt patency. There are two possible reasons for the 
formation of these collate-als. First, arterial influx increases 
after the shunt operation, and outflow obstruction also 
progresses with further advancement of the cirrhosis. 
In response, collaterals nay form to provide additional 
outflow. Second, degrees of stenosis of the portacaval 
shunt may occur. If so, the increased splanchnic venous 
pressure could prompt the collateral formation. 

The frequency and size of collateral formation suggest 
possible hemodynamic amd clinical significance. However, 
function and flow direction of these abnormal vessels is 
at present unknown. 
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Fig. 2. — 67-year-old woman with liver cirrhosis. Peripheral occlusion study of night hepatic vein showing regular sinusoidal filling pattern (4) and 
retrograde filling of right portal branch (8) 
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Fig. 3.— 38-year-old man 
with alcoholic liver cirrhosis. 
Occlusion study of right {A}. 
median (B), and left (C) hepatic 
vein. Note collateral circulation 
via portal system as well as via 
gallbladder bed vein (black ar- 
rows). anastomosis from left to 
right liver lobe (white arrow- 
head) opacification of portal 
venous system, visualization of 
outflow route via umbilical vein 
(black arrowhead), and large 
portosplanchnic bridging 
anastomosis (wite-outlined 
arrows). 
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Arteriographic Evaluation of the Femoral Bifurcation: 
Value of the Ipsilateral Anterior Oblique Projection 


EUGENE J. McDONALD, JR.’ JAMES M. MALONE? RONALD L. EISENBERG 
AND RICHARD L. MAN!' 


Accurate preoperative evaluation of the proximal deep 
femoral artery isecritical in proper surgical management 
of aortofemoral ischemic disease. A review of 116 fe- 
moral arteriograms demonstrated significant improvement 
in visualization of the femoral bifurcation and detection 
of proximal stenosis of the deep femoral artery when the 
ipsilateral anterior oblique projection was obtained in 
addition to the conventional anteroposterior projection. 


In ischemic disease of the lower extremity, the deep 
femoral artery often becomes the major or only source 
of blood to the leg. Recent improvements in surgical re- 
constructive technique for treating the disease are de- 
pendent upon accurate preoperative evaluation of this 
vessel [1—4]. 

Other investigators [1, 2, 4] have demonstrated that 
traditional single-plane anteroposterior arteriograms are 
inadequate to assess ischemic disease of the femora! 
bifurcation. In a study comparing surgical findings with 
those predicted by preoperative AP arteriography [5], we 
found that the AP projection delineated only 36.8% of 
deep femoral stenoses, a false negative rate of 63.2%. 
Therefore, to improve diagnostic accuracy we have rou- 
tinely complemented the AP projection with anterior 
oblique views. 

Although the importance of the oblique projection has 
been reported [1, 2], this technique is still unfamiliar to 
many angiographers and demands reaffirmation. This re- 
port reviews our material and reassesses the value of the 
oblique projections in (1) the anteriographic demonstra- 
tion of the common femoral bifurcation and (2) the de- 
tection of proximal stenosis of the deep femoral artery. 


Materials and Methods 


From November 1974 through August 1975, 116 patients 
were studied by femoral arteriography. Either anteroposterior 
or anterior oblique projections of the femoral bifurcations 
were available for 83 patients, and 33 had both, for a total 
of 239 projections suitable for review. 

In the first part of the study, all 239 projections (164 AP, 
42 ipsilateral anterior oblique, and 33 contralateral anterior 
oblique) were analyzed for adequate delineation of the fe- 
moral bifurcation. Visualization was considered adequate 
when the laterai margins of the proximal superficial and deep 
femoral arteries could be seen without overlap. Statistical 
significance was calculated by x? analysis corrected for con- 
tinuity. . 
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To assess the value of the oblique and anteroposterior 
projections in detecting disease of the femoral bifurcation, 
a second study was performed. Arteriograms of the 33 pa- 
tients with both AP and ipsilateral anterior oblique projec- 
tions (66 projections total) were analyzed for the presence 
of deep femoral artery stenosis. 


Results 


Femoral Bifurcation 


The femoral arteries were demonstrated adequately in 
28 of 164 AP projections (17%), 33 of 42 ipsilateral 
anterior oblique projections (79%), and three of 33 con- 
tralateral anterior oblique projections (9%). Therefore, 
the ipsilateral anterior oblique projections provided a 
highly significant improvement (P < .001) in arterio- 
graph c visualization of the femoral bifurcation (fig. 1). 


Femoral Artery Stenosis 


Stenosis of the proximal deep femoral artery was 
demonstrated in 16 of the 33 patients who had both AP 
and ipsilateral anterior oblique projections. The other 17 
patients had normal arteriographic findings. Of these 16 
stenoses, one (6%) was seen only on the AP projection, 
13 (82%) only on the oblique projection, and two (1296) 
were seen on both. The ipsilateral anterior oblique pro- 
jection was therefore significantly better than the antero- 
posterior view in detecting disease of the femoral bifur- 
cation. 


Discussion 


Preoperative detection of deep femoral artery stenosis 
is an important factor in the surgical therapy of aorto- 
femoral ischemic disease. Malone et al. [3] reviewed the 
natural history of aortofemoral bypass grafts. From their 
15 year retrospective analysis of surgical procedures and 
arteriograms, they found a 5 year graft patency rate of 
96% in patients without occlusive disease distal to the 
femore! bifurcation, 7596 in patients with stenoses or 
occlusion of the deep femoral artery, and O96 in patients 
with lesions of both the deep femoral artery and the 
popliteal trifurcation. In patients with known disease of 
the deep femoral artery at the time of surgery, the 5 year 
patency rate was 95% if profundaplasty was also per- 
formec and O?6 without profundaplasty. These investi- 
gators concluded that all deep femoral lesions should 


' Department of Radiology. University of California School of Medicine, San Francisco, California 94143. Address reprint requests to R. L. Mani. 
? Department of Surgery, University of California School of Medicine, San Francisco. California 94143. 


Am J Roentgenol 127:955—-956, 1976 


955 


956 


McDONALD 





Fig. 1.—Femoral arteriogram. A, Anteroposterior projection showing occlusion of superficial femoral artery and no evidence of deep femoral artery 


stenosis. B, Ipsilateral anterior oblique projection clearly showing site of occlusion of superficial femoral artery and surgical 


femoral artery (arrow). 


be reconstructed, even when the stenosis appears insig- 
nificant. Therefore, because knowledge of any existing 
disease of the deep femoral artery can be a critical fac- 
tor in surgical therapy, adequate preoperative anterio- 
graphic visualization of the femoral bifurcation is man- 
datory. 

The results reported here clearly confirm superiority 
of the ipsilateral anterior oblique view over conventional 
AP projections in demonstrating the femoral bifurcation. 
If AP projections alone had been used in the evaluation 
of the 16 patients with stenoses, 13 would have been 
missed—a false negative rate of 82%. Our results are in 
close agreement with those reported by Beales et al. [1] 
and Thomas and Andress [2]. 

While the ipsilateral anterior oblique projection ade- 
quately demonstrates the femoral bifurcation, the contra- 
lateral oblique projection does not; in fact, it is of less 
diagnostic value than the AP projection alone. There- 
fore, we conclude that in the arteriographic assessment 
of acclusive peripheral vascular disease, the routine AP 


ly significant stenosis of deep 


projection should be complemented by an ipsilateral an- 
terior oblique arteriogrem of the femoral bifurcation. 
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Extracranial Angiographic Findings in Giant Cell 
(Temporal) Arteritis 


ANTHONY W. STANSON,! ROBERT G. KLEIN,? AND GENE G. HUNDER? 


Angiograms of 10 patients with giant cell arteritis who 
had large-artery and aortic abnormalities were reviewed. 
The affected arteries had multiple stenotic areas, and 
occiusions were telatively common, usually located at the 
end of tapered stenotic segments. Bridging collateral 
arteries usually refilled the distal portion of the occluded 
artery. The alterations were seen most frequently in the 
subclavian, axillary, and brachial arteries, and the arterio- 
graphic lesions reflected the clinical findings. 

Such arteriographic abnormalities are suggestive of 
giant cell arteritis in a patient over the age of 50. The 
differential diagnosis includes Takayasu's disease, arterio- 
sclerosis, thoracic outlet syndrome, and ergotism. 


. introduction 


Giant cell arteritis (temporal arteritis, cranial arteritis, or 
granulomatous arteritis) affects women more often than 
men and has a predilection for persons more than 50 years 
old. The disease usually involves the superficial cranial 
arteries and is associated with headaches, jaw claudication, 
localized scalp tenderness, and blindness. However, extra- 
cranial large and medium-sized arteries also may be 
involved. A recent review of the clinical features of our 
patients with giant cell arteritis revealed a relatively high 
incidence of large-artery involvement [1]. In selected 
cases, the diagnosis was first suggested by angiography. 
We present the angiographic findings of extracranial 
arterial involvement in 10 patients, discuss the differential 
diagnosis, and describe the role of arteriography. 


Subjects and Methods 


The term extracranial includes all arteries except those 
supplying the intracranial contents and the region of the face 
and scalp. 

Between 1968 and 1974, 248 patients with giant cell arteritis 
were seen at the Mayo Clinic [1]. Of these, 34 (1495) had some 
evidence of large-artery involvement. Arteriography was per- 
formed in 10 of these patients as part of a diagnostic and/or 
therapeutic evaluation. Eight of the 1O had aortic arch injections; 
two of these had additional selective studies of the innominate 
and subclavian arteries, and a third had repeat arteriography 
1 year later. The remaining two patients had angiograms of their 
femoral arteries, and one of the two also had a left brachial 
arteriogram. All 10 patients underwent a general physical 
examination (table 1}, and special attention was given to evalua- 
tion of the arteries. In pine of the 10 patients, biopsy of the 
temporal or occipital arteries showed arteritis. 
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Results 


All arteriograms demonstrated abnormalities consistent 
with arteritis. In most cases, the changes were distinctive 
and characteristic, although not specific for giant cell 
arteritis. The most common finding was multiple stenotic 
segments. Nine patients had such stenosis in the sub- 
clavian, axillary, or brachial arteries. One of the nine also 
had stenosis in the deep femoral arteries and the arteries 
of the left forearm. The lengths of the stenotic segments 
varied, and the caliber of the lumen displayed an irregular 
alternating pattern. Sometimes intervening arterial seg- 
ments were of normal diameter, indicating a patchy 
distribution of the disease. The findings were not sym- 
metric, but most often were bilateral. 

In six of the 1O patients, 13 arterial occlusions were 
identified (table 2). The obstructions were commonly 
associated with a preceding, adjacent, tapered stenotic 
segment. Arterial collateral vessels usually were present, 
and refilling of the major arteries distally was often identi- 
fied. Such refilling was especially apparent when the 
occlusions involved proximal arteries to the upper 
extremities. 

Two patients had aneurysms attributed to giant cell 
arteritis. One patient had a false aneurysm of the descend- 
ing aortic arch, and the other had bilateral aneurysms of 
the subclavian artery. 


Summary of Case Material 


Case 7. A 67-year-old woman had bilateral arm claudication 
which began 2 months after the onset of occipital headaches. 
Clinically, she had no associated bruits and no detectable blood 
pressure in the arms. Radial and ulnar puises were absent (fig. 1). 

Case 2. This was the only patient in the original group of 248 
who had no histologic proof of giant cell arteritis. Clinically, the 
patient had strong evidence of giant cell arteritis, but the cranial 
artery biopsy performed during a quiescent phase of the disease 
showed no abnormality. The peripheral pulses were diminished 
bilaterally; the blood pressure was lower in the left arm, and a 
left subclavian bruit was present. After corficosteroid treatment, 
the patient's peripheral arm pulses and blood pressures were 
equal. The arch aortogram showed that both axillary arteries 
had long stenosed segments distally. There was also a high- 
grade short segmental stenosis of the left subclavian artery 
near its apex. The right subclavian artery was normal. Com- 
parison of this pattern with the arteriographic findings in cases 
1 and 3—7 revealed similarities. 

Case 3. This patient had a 3 month history of temporal head- 
aches before the blood pressure and puises in both arms were 
noted to be markedly reduced. She also ^ad bilateral subclavian 
and brachial arterial bruits, but no arm claudication. The angio- 
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TABLE 1 


Summary of Clinical Features 








Le 











No./Mean Valve 





pacers aa Pa AR rr a ete eer tapis rere 


Age at onset (yr)... eee e mn 64.4 (55—73) 
Sex: 





Symptoms: 
Head dc E odd uon a e ES D Sh ds 5 
Polymyalgia rheumatica..... oos 3 
Permanent visualloss..........--.--.+..-- 1 
Limb claudication. .... oo o eese 8 
Raynaud's phenomenon. ... eese 4 

Hemoglobin (g/dl)........ 


Erythrocyte sedimentation rate"... soos 86.2 (59—116) 


provera qq rrr erra tar rr aate err ee PA Y a arr rrr rm ern ar runtime 





Note —Data on 10 patients. Range shown in parentheses. 
" mm in 1 hr, Westergren. 


TABLE 2 
Arteriographic Findings 


mma ei P arr n T tr es tn 

















Sex and 

Case No. Age (Yr) No. and Type of Arteries Occiuded 

Pit ac F, 67 2, both axillary 

durare. F, 60 O 

c FEN F, 67 O 

4..... F, 67 1, left axillary 

D uud F, 64 1, left brachial 

Gig ex F, 59 0 

y ME F, 71 2, left axillary and right brachial 
8..... F, 73 0 

Fou pen M, 55 3, both deep femoral and left radial 
10..... F 61 4, both deep and superficial femoral 


-— ——] A Ó ensue —À ———— BB 
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gram showed moderately advanced changes of arteritis in both 
axillary and subclavian arteries. With corticosteroid treatment, 
the patient responded well clinically but had only minimal 
improvement of her arm pulses. 

Case 4. This patient developed claudication of her left arm 
3 months after the onset of polymyalgia rheumatica. No blood 
pressure could be obtained from the left arm, and no pulses 
could be felt. Right àrm pulses were markedly diminished but 
improved with corticosteroid treatment, The arch aortogram 
showed changes of arteritis that were most pronounced in the 
axillary arteries. 

Case 5. A 64-year-old woman had leg claudication and Ray- 
naud's phenomenon of the left hand 1 year after the onset of 
polymyalgia rheumatica. She had a left subclavian bruit and a 
tender left brachial artery without pulse. The left radial and 
ulnar pulses were very weak. The selective left subclavian arterio- 
«gram is shown in figure 2. A repeat left subclavian study 1 year 
later showed no progression of disease and slight increase in 
the diameter of the reconstituted left brachial artery. 

Cases 6 and 7. Patients 6 (fig. 3) and 7 (fig. 4) had arm 
claudication and absent upper extremity pulses but no other 
clinical evidence of giant cell arteritis. The appearance of the 
lesions on the arteriogram suggested arteritis; subsequent 
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Fig. 1.— Case 1. Subtraction print of arch aortogram showing alter- 
nating stenotic segments with subclavian aneurysms. involvement pri- 
marily in subclavian and axillary arteries, with occlusions of both distal 
axillary arteries. Note prominence of thyrocervical, thoracoacromial, and 
subscapular arteries, which give collateral supply to arms. (Reprinted with 
permission from [11] 


biopsies of the temporal ar-eries (normal on physical examina- 
tion) showed giant cell arteritis. 

Case 8. A 73-year-old woman had a false aneurysm of the 
distal aortic arch. initially, -he aneurysm was seen as a mass 
on a routine chest radiograph. For the previous 7 years, the 
patient had been treated intermittently for polymayalgia rheumat- 
ica. The patient died of cardiac arrest 2 weeks after the thoracic 
aortogram (fig. 5). Autopsy revealed extensive giant cell arteritis 
in the aorta and in all primary branches including the coronary 
arteries. The false aneurysm was thrombosed and was caused 
by focal necrosis of the aortic wall secondary to giant cell 
arteritis. 

Case 9. A 55-year-old man (fig. 6) had arm and leg claudica- 
tion which developed 3 months after the onset of bitemporal 
and occipital headaches. Both deep femoral arteries were 
occluded. Biopsy of the left one showed giant cell arteritis. 
After corticosteroid therapv, the blood pressure became obtain- 
able in both arms but the radial pulse did not return. 

Case 10. A 61-year-old woman (fig. 7) had bilateral calf 
claudication and paresthesias of the hands and feet. Left arm 
pulses and blood pressure were decreased, but the aortic arch 
was not studied. The legs became gangrenous and required 
bilateral amputations above the knee. Histologic examination 
of one of the popliteal arteries showed mononuclear cell in- 
flammation of the media, which was considered compatible with 
treated arteritis. 


Discussion 


Arterial lesions in giant cell arteritis may be widespread 
throughout the body. Early reports described patients 
who had peripheral pulse deficits and aneurysms of the 
aorta and its branches, some of which ruptured [2—5]. 
Pathologic studies showed evidence of generalized arterial 
involvement including the aorta and coronary, carotid, 
vertebral, axillary, mesenteric, iliac, femoral, and popliteal 
arteries as well as arteries that were more distal [2, 6—8]. 

The relatively frequent clinical involvement of large 
arteries in giant cell arteritis has not been generally 
appreciated. Our study stowed that these patients usually 
have angiographic evidence of giant cell arteritis. The 
arteriographic lesions reflected the physical findings and 
were helpful in defining the location and extent of such 
involvement. In additior, mildly stenotic lesions causing 
no signs or symptoms were also found. Most of the 
patients in the series had patchy distribution of angio- 
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Fig. 2.— Case 5. Left subclavian 
arteriogram showing rapid tapering 
of proximal brachial artery, with sub- 
sequent occlusion. Enlarged posterior 
humeral circumflex and subscapular 
arteries refilled brachial artery (seen 
on later film of series). 








Fig. 3. — Case 6. Subtraction print of arch aortogram showing both subclavian and axillary arteries with alternating pattern of luminal narrowing. 
High grade stenotic zones in both distal axillary arteries seen at edge of subtraction print. Some segmenta! narrowing also in right internal mammary 
artery. Dilatation of proximgl innominate artery is secondary to either arteritis or arteriosclerosis. 
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Fig. 4. — Case 7. A, Selective innominate arteriogram showing moderate narrowing at apex of right subslavian artery, followed by slight dilatation. 
("Stenosis" at junction of subclavian and axillary arteries is related to elevation of shoulder and probably trappirg of artery under pectoralis minor tendon.) 
Rapid tapering of distal axillary artery which becomes occluded. Enlarged collateral arteries refill the brachia artery on later films of series. B, Selective 
let subclavian arteriogram showing tapered smooth segmental stenosis of subclavian at its apex. Note simdar but milder changes present distally and 
occiusion of proximal axillary artery. Multiple collateral arteries are present, and there was refilling of brachial ertery in its middle third (seen on later films 
of series}. Also note subtle smooth narrowing of vertebral artery, 7 cm distal to its origin. 


graphic involvement of the subclavian, axillary, and 
brachial arteries. The arteriographic abnormalities usually 
had a characteristic appearance similar to that previcusly 
described [9—14]. 

This same angiographic pattern also can be found in 
the femoral arteries [15]. However, in our two patients 
with femoral artery lesions (cases 9 and 10), the angio- 
graphic appearance was similar to that of arteriosclerosis. 
But in one (case 9), an important feature suggesting 
arteritis may have been the isolated severe disease in the 
deep femoral arteries; the superficial femoral arteries 
were almost normal. Severe stenotic lesions of giant cell 
arteritis are uncommonly found in the legs and are rare 
in the visceral arteries [10—12, 14, 16—20]. However, 
histologic study indicates widespread arterial! involvement 
in giant cell arteritis, with only slight disparity of incidence 
among the various aortic branches [1, 2, 6, 7]. Why 
branches of the aortic arch have a higher frequency of 
severe involvement than do other arteries remains unclear. 

Patient 9 also had advanced lesions of giant cell arteritis 
in the left arm and forearm. Such peripheral arterial 
lesions have been reported infrequently [21]. More of our 
patients may have had angiographic lesions in the fore- 
arms, but this area was not studied once the diagnosis 
was apparent from evidence in the subclavian and axillary 
regions. 

Aortic dissection and aneurysm can result from giant 
cell arteritis [22, 23]. Patient 8 had a false aneurysm of 


the descending arch that was not symptomatic. However, 
dissection of the ascending aorta has resulted in peri- 
cardial tamponade and Jeath [1—3, 5, 24]. 

While extracranial angiography is often not necessary 
in the diagnosis and evaluation of giant cell arteritis, in 
selected patients it can be suggestive of the proper 
diagnosis and can be halpful in evaluating severe arterial 
complications. The angographic pattern of multiple seg- 
mental stenoses of varied lengths, with or without tapered 
occlusions, is distinctive [10—12, 14, 18—20]. Finding 
such arteriographic abnormalities in a patient with sus- 
pected or proved giant cell arteritis supports the diagnosis. 
When the diagnosis is i» doubt and this pattern is found, 
the clinician should susr ect giant cell arteritis even though 
the temporal arteries ar» normal on physical examination. 
The angiographic appearance in two of our cases (cases 
6 and 7) successfully predicted the findings of giant cell 
arteritis in subsequent temporal artery biopsy. However, 
before biopsy is done ir such cases, careful clinical evalu- 
ation is necessary to exclude other diseases. 


Differ antial Diagnosis 


The angiographic di-ferential diagnosis of the large- 
artery lesions of giant cell arteritis includes Takayasu's 
arteritis, arteriosclerosis, thoracic outlet syndrome, and 
ergotism. 

Although the arterial lesions of Takayasu's arteritis can 
be angiographically similar to those of giant cell arteritis, 
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Fig. 5.—Case 8. Arch aortogram showing large thrombosed false 
aneurysm of descending aortic arch and advanced arteriosclerotic 
changes of aorta and brachiocephalic arteries. Left axillary and proximal 
brachial arteries have slight narrowing compatible with arteritis. 


dissection associated with aortic aneurysms is very rare 
in Takayasu's arteritis, whereas stenotic aortic lesions are 
common [25]. The histologic findings of giant cell arteritis 
and Takayasu's arteritis are similar and relatively non- 
specific [10]. Therefore, the diagnosis is established on 
the composite findings of the clinical presentation. 
Takayasu's arteritis almost always has its onset in young 
patients, predominantly in women, and there is a pro- 
pensity for involvement in certain ethnic groups [25—27]. 

Arteriosclerosis is common in the age group of patients 
with giant cell arteritis. The relatively smooth-walled, long 
stenotic segments of giant cell arteritis usually are easily 
distinguishable from the coarse, irregular plaques of 
arteriosclerosis. However, arteries heavily diseased by 
arteriosclerosis have deforming characteristics that may 
obscure the angiographic evidence of giant cell arteritis. 
When the aorta is affected by giant cell arteritis, the 
angiographic abnormalities of dilatation (or false aneurysm) 
or dissection are impossible to confidently distinguish 
from those of arteriosclerosis, syphilitic aortitis, cystic 
medial necrosis, and other diseases |22, 23]. 

Generally, the thoracic outlet syndrome is not a problem 
in the differential diagnosis. Usually the stenotic lesions 
of this syndrome are entrapments in the scalene tunnel, 





Fig. 6. — Case 9. A and B, Bilateral femoral arteriogram showing both 
deep femoral arteries severely stenotic proximally and then occluded: 
changes ir distinguishable from arteriosclerosis. Superficial femoral arter- 
ies are normal caliber. C, Left brachial arteriogram showing multiple alter- 
nating stenotic zones with abundance of collateral vessels across elbow. 
Radial artery occluded near origin. Volar and dorsal interosseous arteries 
and ulnar artery have evidence of arteritis 


between the first rib and the subclavius muscle and under 
the pectoralis minor tendon. Their predictable locations 
and usuelly singular nature compared to the random and 
multiple locations in giant cell arteritis should make the 
two diseases easily distinguishable. It also may be helpful 
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Fig. 7. —Case 10. Translumbar aortogram showing occlusions of both superficial ard deep femora! arteries; 
changes indistinguishable from arteriosclerosis. Subtle irregularities in left colic and superior hemorrhoidal 
arteries and in several small branches of internal iliac arteries are consistent with arte ius, 


to keep the patient's arms in a neutral position during REFERENCES 
angiography so as not to elicit extrinsic arterial compres- 
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Metrizamide Cisternography with Hypocycloidal Tomography: 
Preliminary Results 


GLENN H. ROBERSON,' JAN BRISMAR,’? KENNETH R. DAVIS. 
JUAN M. TAVERAS,’ AND ALFRED WEISS? 


Metrizamide (Amipaque), a nonionic water soluble 
contrast agent, hgs been shown to be safe and efficacious 
for iumbar myelography. Clinical trials of cervical, 
thoracic, and even intracranial examinations have pro- 
duced good results. Despite an inherent neurotoxicity, 
significant complications have been quite rare, and pa- 
tient tolerance in general is remarkably good. Preliminary 
results of metrizamide cisternograms using hypocycloidal 
tomography are presented to illustrate the anatomic de- 
tail which can be demonstrated using this technique. 


Introduction 


Many of the toxic effects of water soluble contrast 
agents gre a result of their hypertonicity, as noted by 
Almén [1]; following his suggestion, several compounds 
were synthesized (Nyegaard & Co., Norway) to produce 
solubility of nonionic contrast agents by utilizing polar 
functional groups to confer water solubility to the mole- 
cule. One of the polar groups, the hydroxyalkylamido 
group. was selected for clinical trials after extensive 
screening and animal trials [1]. The trials were con- 
ducted by numerous Scandinavian investigators (notably 
Hindmarsh [2-5], Grepe [2, 5, 6], and Skalpe [7—10]), 
and their results have been compiled in three series of 
reports. 

Grepe [6] reported the use of metrizamide for demon- 
stration of the posterior fossa cisternal spaces, including 
examples with plain films and linear tomograms. In order 
to obtain sufficient concentration of metrizamide to de- 
pict the cisterns with good detail on plain films, he con- 
sidered cisternal or cervical injection to usually be re- 
quired, since considerable mixing and dilution occurs in 
transporting the contrast from the lumba; to the cranial 
region. Cervical injection, however, carries significantly 
higher risk of seizure due to the resultant higher intra- 
cranial concentration; most of the patients having sei- 
zures had undergone cervical injection. 

Although metrizamide is used routinely throughout 
Europe and is the standard medium for positive-contrast 
myelography in Scandinavia, its use in the United States 
is restricted to a very few centers participating in a clini- 
cal trial under FDA supervision. Such a trial is currently 
in progress at the Massachusetts General Hospital, and 
although only preliminary results have been obtained, 
metrizamide (Amipaque, Sterling-Winthrop, Rensselaer, 
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N.Y.) appears to be well tolerated and is superior to oil 
contrast medium in many respects. 


Radiographic Observations 


in the course of cervical myelography (via lumbar 
puncture) in several patients, the desirability of demon- 
strating the cerebellar tonsils led us to turn the subject 
to the supine position after rcutine prone myelography 
(fig. 1). In performing this maneuver it was noted that 
the contrast material was quite diluted; although the 
tonsils could be visualized, the images were somewhat 
indistinct. To better define the anatomy, the patients 
were transported to the tomographic room where hypo- 
cycloidal tomograms were obtained, showing in excep- 
tionally fine detail the cisternal spaces of the posterior 
fossa, the fourth ventricle, and the cerebral aqueduct 
(figs. 2 and 3). Filling of the suprasellar cisterns re- 
vealed, in addition to sharp detail of the cisterns, a clear 
image of the anterior third ventricle as a negative shad- 
ow (figs. 2 and 3). Filling of a partially empty sella was 
also demonstrated (fig. 2). 


Discussion 


While cisternography with metrizamide may become 
an accepted diagnostic procedure, it currently must be 
regarded as an unproven technique. The documentation 
of generalized seizures, though rare (seven cases in ap- 
proximately 27,000 examinations in the worldwide ex- 
perience), has erected a barrier to the free usage of this 
compound. However, it may be possible to overcome 
this difficulty by premedication with barbiturates or 
other antiseizure medication, or by further refinements in 
technique. 

We have concentrated our initial evaluation of metri- 
zamide to the lumbar region, but several cervical studies 
have been performed, all with lumbar injections. The 
very finely detailed depiction of the cisternal spaces by 
hypocycloidal tomography in our cases was coincidental, 
but our observations raise several interesting questions 
regarding the future use of metrizamide. 

There is no doubt that the posterior fossa and the 
suprasellar cisterns may be shown with sufficient detail 
to equal or surpass that of pneumoencephalography. The 
ease and lessened morbidity as compared to pneumo- 
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Fig. 3. — Midsagittal polytome of third case showing anterior margin of 
brain stem and midbrain. Third ventricle, pituitary stalk (arrow), basilar 
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Fig. 1.— Midsagittal polytome, supine position. showing opacification of RED dn cens Mox dra d PU Md ME e 
subarachnoid space. Cervical cord, cisterna magna, and fourth ventricle a ge ' Y EE 


are outlined. Note inferior margin of cerebellar tonsil (arrows). 








Fig. 2.— Another patient, supine position, midsagittal polytome. Note 
fourth ventricle and aqueduct (arrowheads). Third ventricle is seen as 
negative defect (upper arrow) surrounded by metrizamide in suprasellar 
cistern. Metrizamide also fills upper portion of sella turcica (/ower arrow). 


encephalography suggest its use in patients with major 
medical or neurological disease who are at greater risk Fig. 4. — Adjacent CT scans of fourth patient; craniad progression from 


for pneumoencephalography. Further, the use of this A to D. A, Pons outlined by metrizamide in cerebellopontine cisterns, and 
metrizamide also visible withm fourth ventricle. 8, Midbrain seen, with 


technique (S suggested for demonstration of acoustic asymmetry due to slight lateral flexion of head. C, Sylvian cisterns well 
neurinomas, brain stem lesions, other posterior fossa filled anteriorly. D, Quadrigeminal plate and cistern demonstrated. 
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masses, intra- and suprasellar lesions, and even the 
empty sella syndrome as a substitute for pneumoen- 
cephalography or Pantopaque cisternography. 

A further refinement in the technique of metrizamide 
cisternography may be the addition of a suitable chair 
device to attach to the polytome unit. By performing the 
procedure in such a chair device, the manipulation of 
the contrast and patient would be facilitated and tomog- 
raphy performed rapidly, prior to excessive dilution of 
the contrast maferial. Cervical puncture may prove to be 
of benefit to obtain adequate concentration of metriza- 
mide for optimal demonstration of the basal cisterns. 

Preliminary studies of computed tomography per- 
formed immediately following cisternography have 
shown promising results (fig. 4), and further evaluation 
of this method is in progress. 
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Fracture of the Sella Turcica 


ARTHUR B. DUBLIN' AND VIRGINIA C. POIRIER? 


Fracture involving the sella turcica is a rare complica- 
tion of head trauma, but extremely important due to its 
strategic location adjacent to vital vascular and nervous 


structures. Of 14 cases reviewed, nine had at least one 


cranial nerve paralysis, with endocrine abnormalities and 
cerebrospinal fluid otorrhea seen to a lesser degree. The 
radiographic findings of sphenoid sinus fluid (13 of 14 
cases}, pneumocephalus, and unusual vascular occlu- 
sions are discussed. 


Due to the paucity of reported cases of fracture in- 
volving the sella turcica, no extensive presentation of 
the radiographic findings or clinical complications has 
been attempted. To the nine cases found in the litera- 
ture [1-6], we add five cases of our own derived from 
350 consecutive skull fractures, an incidence of 1.4%. 


[4 
Case Reports 


Case 1! 


M. D., a 17-year-old white male, was admitted after an 
automobile accident. He was alert and orientated but had a 
lateral gaze paralysis and decreasing hearing on the right. 
Skull films (fig. 1) demonstrated a basilar skull fracture in- 
volving the floor of the sella turcica, associated pneumoce- 
phalus, and an air-fluid level of the sphenoid sinus. When 
discharged, he had third through seventh cranial nerve 
palsies and diabetes insipidus. 


Case 2 


M. H., a 20-year-old white female, was admitted coma- 
tose after an automobile accident in which she was thrown 
from the vehicle. Left cerebrospinal fluid otorrhea, malocclu- 
sion of the mandible, left pupil dilatation, right hemiparesis, 
and seventh nerve palsy were observed. Skull films (fig. 2A) 
showed a fracture of the sella turcica; a cerebral arterio- 
gram showed slight narrowing of the cavernous and intra- 
dural portions of the right internal carotid artery. The 
patient subsequently regained consciousness on conservative 
therapy, and the cerebrospinal fluid otorrhea stopped spon- 
taneously. She was discharged with a complete right seventh 
nerve palsy and a partial right hemiparesis, but no other 
abnormalities. 


Case 3 


M. S., a 25-year-old white male, was admitted alert and 
orientated after being run over by a truck. He sustained 
multiple facial and extremity fractures as well as a fracture 
through the floor of the sella turcica (fig. 2B). When dis- 
charged, he had improving third, fourth, and seventh cranial 
nerve palsies, but no other abnormalities. 
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Case 4 


D. H., a 19-year-old white female, was admitted after an 
automobile accident in which she was thrown from the 
vehicle. She was comatose with sixth and seventh nerve 
palsies. Skull films (fig. 2C) demonstrated a fracture of the 
sella floor. A cerebral arteriogram revealed massive temporal 
lobe mass effect. She rapidly deteriorated and expired. A 
postmortem examination showed a basilar skull fracture ex- 
tending across the middle fossa into the sella turcica. Multi- 
ple cortical lacerations and diffuse cerebral swelling were 
present. 


Case 5 


H. J., a 16-year-old white male, was admitted comatose 
after an automobile accident. A skull film (fig. 2D) revealed 
a fracture of the sella turcica. An arteriogram (fig. 3) 
demonstrated areas of luminal narrowing and intraluminal 
thrombosis involving the left internai carotid artery. A left 
temporal subdural hematoma was also suggested. A crani- 
otomy was performed for removal of the subdural, but the 
patient expired from brain stem injuries. No autopsy was 
performed. 


Discussion 


The sella turcica is the central depression within the 
sphenoid bone [7]. Superiorly it is bounded by the dia- 
phracma sellae and inferiorly by the roof of the 
sphenoid sinus. Anteriorly it is bounded by the anterior 
clinoid processes, the optic tract, and the optic canai. 
Posteriorly it is bounded by the dorsum sella and pos- 
terior clinoids. Cranial nerves I-VI are particularly 
vulnerable to fractures extending medially from the 
temporal bone or sphenoid ridge into the sella itself. 
The carotid siphon and basilar artery are also suscepti- 
ble to injury. Remnants of normal synchondroses of the 
sella, especially the sphenoid-occipital synchondroses, 
may oersist into adolescence and should not be mis- 
taken for fractures [8]. 

The exact mechanism of fracture of the sella turcica 
is unclear in many cases, particularly in those that ap- 
pear to be isolated entities. Because of the central loca- 
tion of the sella within the extensive basal dural attach- 
ments of the cranial vault, shearing forces transmitted 
from blows to the head may be responsible for these 
isolated fractures. Some may actually be extensions of 
radiographically undected basal skull fractures, as dem- 
onstrated in case 4. In at least one case, traumatic dis-, 
placement of the mandible into the base of the skull 
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Fig. 1.—Case 1. Lateral skull film 
showing fracture of pituttary fossa 
floor (curved arrow) with air-fluid 
level (arrowhead) in sphenoid sinus. 
Note pneumocephalus in anterior 
cranial vault (arrows). insert shows 
lateral tomogram of fracture site, 
extanding through sphenoid sinus 
(arrows). 


was proposed as the mechanism of injury to the sella 
[2]. 

Figure 4 illustrates the three basic types of sella 
fractures: type |, two cases; type Il, one case; and type 
Hl, 10 cases. In one case reviewed, fracture type was 
unspecified. The great majority of fractures are complex 
(type lil, involving the base of the sella turcica and 
extending through the sphenoid sinus and/or clivus. 

The extent and course of the fracture line usually 
can be detected on plain lateral skull films. However, 
case 1 (fig. 1) demonstrates the usefulness of tomog- 
raphy in more clearly defining the fracture. All but one 
(a type | fracture) of the 14 cases had opacification of 
the sphenoid sinus, with or without air-fluid levels. 
Pneumocephalus over the cerebral convexities was de- 
tected in two of the 14 cases, one of which also ex- 
hibited intraventricular air. 

Entrapment and occlusion of the basilar artery by a 
sella fracture extending to the clivus was reported by 
Loop et al. [5]. Our case 2 demonstrated narrowing of 
the cavernous and supraclinoid portions of the right 
internal carotid artery. Case 5 showed thrombotic nar- 
rowing of the cavernous and petrous portions of the 
internal carotid artery. Thrombosis of the transverse 
sinus was noted in case 1, but it is doubtful that this 
was a direct consequence of the sella fracture. Two 
cases of cerebrospinal fluid otorrhea were observed, 
and radionuclide imaging studies were performed for 
localization of the site of leak. However, the point of 
cerebrospinal fluid leakage could have been predicted 
by the character of the sella fracture. Both cases of 
otorrhea remitted spontaneously with medical therapy. 





Computed tomograpFy (CT) does not offer an ad- 
vantage over plain film or tomographic techniques for 
the detection of sella fractures. While secondary signs 
such as sphenoid opacification or pneumocephalus may 
be appreciated, CT is used primarily to detect major 
intracranial pathology, such as intra- or extracerebral 
hematomas or cerebral contusions. 

Table 1 summarizes the major complications of sella 
fractures. Nine of the 14 patients had at least one 
cranial nerve paralysis, either transitory or permanent. 
The intracavernous course of the sixth cranial nerve, as 
opposed to the extracavernous or intradural course of 
the other cranial nerves may explain the high incidence 
of sixth cranial nerve paralysis [9]. Five seventh nerve 
palsies were noted. The etiology is unclear, but it ap- 
pears that associated petrous bone fractures, as seen in 
case 4 may be responsible for this phenomenon. Nad- 
vornik et al. [10] reported pituitary hemorrhage in 7096 
of cases of a variety of aead injuries studied at autopsy. 
Thus the incidence of isolated diabetes insipidus, or di- 
abetes insipidus in comoination with hypopituitarism, in 
our series is not surprising. 

Patients with head trauma who are suspected of hav- 
ing a fracture of the se la turcica should be closely ob- 
served for the development of cranial nerve paralysis. A 
baseline of pituitary funztion should be obtained to eval- 
uate possible future development of hypopituitarism 
and/or diabetes insipidus. With evidence of sella frac- 
ture and unexplained clinical neurological deterioration, 
appropriate special studies should be performed to ex- 
clude vascular occlusicns or significant hematomas or 
contusions. 
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row) with associated air-fluid level (arrow 


Fig. 2. —Cases 2-5. Coned lateral views of sella. A, Fracture of sella turcica involving base of pituitary fossa (wte arrow), as well as clivus (arrow). 
B, Fracture of sella turcica (white arrow) and sphenoid sinus (arrow) with opacification of sphenoid sinus. C, Fracture of floor of sella turcica (white ar- 


posteriorly displaced dorsum sella (arrow) 
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Fig. 3.— Carotid arteriogram of case 5. Lateral (A) and coned lateral (B) projections showing narrowing of cavernous (b/ack arrow) portion of left 
internal carotid artery. Petrous segment shows intraluminal thrombus with contrast capping superior aspect o? clot (while arrow). 
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Fig. 4. — Classification of sella turcica fractures. 


TABLE 1 


Complications of the Fractured Sella Turcica 
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Complication No. Cases 
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Crania! nerve paralysis:* 


Endocrine abnormalities: 
PYDODIIUITALISM: orosei tsen ree ERR eeyees. A 
Isolated diabetes insipidus ................. 2 


Vascular abnormalities: 


Thrombosis and/or narrowing of internal! 
carotid arets Bess howe eee ee cate. oe 


Entrapment of basilar artery ................ d 


Cerebrospinal! fluid rhinorrhea ................. 2 








* Nine of 14 cases had at least one nerve paralysis, 
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Intracranial Chondromas 


MOHAMMAD SARWAR,! LEONARD E. SWISCHUX,? AND MANNIE M. SCHECHTER? 


Intracranial chondromas are rare lesions. Four new 
cases are added to the previously recorded 122 cases. 
These tumors originate from rests of cartilaginous cells at 
sphenoethmoidal and sphenooccipital synchondroses. 
Clinically, the major symptom is lower cranial nerve palsy: 
proptosis and visual impairment can also occur. More 
than 60% of the lesions are calcified. Bone destruction is 
common. 

Angiography shows displacement of vessels but no 
tumor stain. Pneumoencephalography reveals displace- 
ment of basal cisterns and the ventricular system. A radio- 
nuclide brain scan may show abnormal uptake in the tumor. 
Computed tomography should prove useful in evaluating 
cerebral extension. 

Unusual features in our case material included the 
presence of associated aneurysms in two patients, enchon- 
dromatosis in one, and Maffucci's syndrome in one. 


Intracrahial chondromas are uncommon lesions; to our 
knowledge, there have been only 122 previously recorded 
cases [1—4]. This report reviews the literature and de- 


scribes four additional cases of chondromas located at 
the base of the skull. 


Case Material 


The pertinent neurological symptoms and signs, radiologic 
findings, treatment, and associated lesions in our four cases 
are presented in table 1 (figs. 1—4). 


Discussion 


The rarity of these lesions is obvious from the sparsity 
of recorded cases. Vandenberg et al. [5] found only 15 
benign tumors of the cranium in a review of 630 benign 
tumors of the bone, none of which was a chondroma. 
Leithholf (cited in [4]) reviewed 4,399 brain tumors from 
the neurosurgical clinic of Serafimerlasarettet (Stockholm) 
and found only four chondromas. Acquaviva et al. [6] 
reviewed 99 cases of reported intracranial chondromas 
and added two cases of their own. Berkmen and Blatt [1] 
reported three cases and stated that 113 cartilaginous 


TABLE 1 


Clinical Summary 


E ———————Á—  ———M— ——————————— 


(———————— —— 


8,F 21,F 
Painful proptosis and 
loss of right eye vision 


Sphenoid bone 


Age and sex....... 
Clinical symptoms 


eo) #3. se: Us. Ser ke 7x 


Tumor location 


Impaired vision and 
diplopia 
Sphenoid bone 


Case 3 Case 4 

36,M 53,M 

Proptosis and loss of Diplopia and pain left 
right eye vision side of face 


Left petrous apex 
extending into left 
temporal lobe 


Sphenoid bone 


Calcification............. d 4 LIEN SS S SS ZZ 
Bonedestruction. ........ + t ai Es 
Brain scan... ... ND 3 ND ND 
Angiography............ ND Stretching and ND irregularity and stretching 
elongation of of supraclinoid ICA 
cavernous ICA and and elevation of MCA 
displacement of MCA 
to indicate middle 
fossa extension . 
Pneumoencephalography . ND Deformity of sellar- ND Elevation of left 
parasellar cisterns and temporal horn 
fourth ventricle 
CT SCAN: cre AT ND P ND ND 
Treatment. ..0..00.0.... No surgery Partial removal of tumor No surgery (diagnosis Total removal of 


Associatec lesions 
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Enchondromatosis and — Maffucci's syndrome 
ICA aneurysm 


encapsulated tumor 
Aneurysm of cavernous 
ICA 


confirmed at autopsy) 





= not done; ICA = internal carotid artery; MCA = middle cerebral artery 
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Fig. 1.~Case 1. A, Lateral skull film in 1954 showing marked destruction of sella turcica and sphenoid bore. Tumor extends into ethmoid celis. (Fim 
2% years earlier showed normal sella turcica, calcification in suprasellar region, and nonpneumatization of etamoid bone.) B, Progressive calcification of 
tumor in 1958 film. Tumor rimmed by thin uninterrupted cortex giving benign appearance. Posterior sella turcica shows considerable reconstitution. 
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Fig. 3.— Case 3. Sphenoid sinus involved by tumor which extended 
into right temporal joe. Posterior sella turcica and posterior clivus partly 
preserved (arrowhead). Note calcification over sellar region. Histology 
showed sphenoid bone tumor as part chondrosarcoma and part angio- 
sarcoma. (Courtesy of Dr. Stuart Houston, Saskatoon, Saskatchewan} 


tumors of the cranial vault, basicranium, and intracranial 
structures had been reported until then. Since then 
Falconer et al. [7], Minagi and Newton [3], and Jones 
[8] have reported four, three, and two cases of chondro- 
mas at the base of the skull, respectively. 

Embryologically, the bones of the skull base derive from 
cartilage, which accounts for the predilection of the 
intracranial chondromas at the base of the skull. Many 
of these tumors arise at the sites of sphenoethmoidal and 
sphenooccipital synchondroses; thus it seems that these 
areas harbor rests of cartilaginous cells which can develop 
and grow into tumors. 

The clinical presentation of patients with cranial chon- 
dromas is variable. Because the tumors grow slowly, 
many patients are not symptomatic in early childhood. 
Since the tumors are located at the base of the skull, 
particularly at the sellar and parasellar region, they can 
invade the neighboring anterior, middie, and posterior 
cranial fossae. Cranial nerve involvement is usually the 
most prominent clinical finding, but proptosis and a 
varying degree of impairment of visual acuity secondary 
to orbital extension can also occur. At times these tumors 
grow insidiously and can cause blindness secondary to 
optic nerve compression (table 1, case 1). 

No definite figures have been published on the incidence 
of chondrosarcomatous change in enchondromatosis. 
However, it is known that in the mature skeleton the 
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lesions in enchondromatosis stop enlarging unless a 
chondrosarcomatous change has ensued. In Maffucci's 
syndrome the incidence of sarcomatous change is cer- 
tainly enhanced. In a review of 105 published cases with 
Maffucci’s syndrome, Lewis and Ketcham [9] reported 
that 16 had undergone malignant degeneration, for an 
incidence of approximately 16% Our patient with 
Maffucci's syndrome (case 3) also showed sarcomatous 
degeneration. 

Plain skull films show calcification and bone destruction. 
Bone destruction occurs in over 50% of the cases [6, 10]. 
Calcification is usually irregular and mottled and is seen 
in about 6076 of the cases. Case 4 did not have calcifica- 
uon (fig. 44). The chondroma involved the petrous bone 
and the adjoining cerebellopontine angle. The absence of 
calcification in this case corroborates the observations of 
Roukkula [4] and Minagi and Newton [3] who found no 
calcification in their patients nor in seven previously 
published cases. 

Angiography and pneumoencephalography reveal the 
locatior and extent of the tumor by displacement of the 
vessels, subarachnoid cisterns, and ventricular system. 
Chondromas are avascular lesions [4, 6]. 

We are not aware of reports of brain scans in chondro- 
mas at the skull base. Case 2 showed increased uptake 
of radionuclide at the tumor site (figs. 28 and 2C). To 
our knowledge there are no published reports on CT 


Fig. 2. —Case 2. A, Left carotid arteriogram showing tumor straightening and depressing cavernous portion of internal carotid artery (open arrow). 
Middle cerebral artery (M) elevated due to extension of tumor into left middle cranial fossa. Note aneurysm (arrow) at cavernous portion of internal 
carotid artery. B, Pheumoencephalogram showing prepontine and interpeduncular cisterns /arrow), aqueduct, and fourth ventricle farrowheads) pushed 
back. Chiasmatic cistern (open arrow) elevated and anterior part of third ventricle deformed. C and D, CT scans showing large area of calcified density in 
left suprasellar, parasellar, and prepontine cisternal areas extending upward to left lateral ventricular level (arrcwheads). Lesion showed some 


contrast enhancement. 
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findings in intracranial chondromas. However, we feel 
that CT scans would provide useful information on intra- 
cranial extension, as in case 2 (figs. 2C and 2D), especially 
after administration of iodinated contrast material. 


Differential Diagnosis 


When intracranial chondromas are calcified and located 
in the anterior and middle cranial fossae, the sellar and 
parasellar region, a confident diagnosis of a chondroma 
may be made based on their rather typical appearance. 
However, when the tumor is predominately destructive 
and only partially calcified, craniopharyngioma or menin- 
gioma should be considered in the differential diagnosis. 
When calcified chondromas extend near the clivus and 
cerebellopontine angle, preoperative differentiation from 
chordoma, both clinically and radiologically |7], may be 
extremely difficult. A shorter period of clinical symptoms 


Fig. 4. — Case 4. A, Petrous apex (arrow) shows destruc- 
tion without calcification. B, Left external carotid arterio- 
gram showing artery punctured above ligated common 
carotid artery. Large ophthalmic a-tery (arrow) filis through 
collaterals and opacifies cavernous and supraclinoid por- 
tions of internal carotid artery. Supraclinoid portion of 
internal carotid artery irregular and elongated (open arrow). 
Middie cerebral artery elevated (arrowheads) due to exten- 
sion of tumor into left temporal | >be. 





is more suggestive of caordoma than chondroma |7, 11]. 
In patients with enchondromatosis or Maffuccis syn- 
drome, chondroma should be considered as a primary 
possibility until proven otherwise. Since surgical outcome 
is more favorable in cases of chondroma than chordoma, 
it is extremely important to distinguish between these 
tumors [7]. When these tumors are noncaicified and 
cause destruction of the petrous apex (fig. 4A), the 
differential diagnosis must include acoustic neuroma, 
meningioma, epidermoxd, and metastases. 
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Arachnoid Cysts on Computed Tomography 


M. BANNA? 


The appearances of arachnoid cysts on computed 
tomography are presented. They are well defined lesions 
with the same density as cerebrospimal fluid and are not 
contrast enhanced. Superficial lesions are biconvex or 
semicircular and may have a characteristic straight inner 
margin. Deep lesions-and cysts between the cerebellar 
hemispheres are spherical and some may be difficult to 
differentiate from cystic neoplasms. The etiology and 
clinical manifestations of arachnoid cysts are also briefly 
discussed. 


The radiographic features of arachnoid cysts have been 
reported [1—3]. This paper describes CT findings in five 
patients with these cysts. 


Case Material 


Among 2,300 unselected CT scans, five arachnoid cysts were 
detected. There was no history of trauma in any of the cases. 
The skull radiographs showed localized thinning of bone in two 
patients and were normal in the other three. 


Case 7 


J. O., a 50-year-old man, had a 3 month history of tingling and 
numbness on the left side of the face, extending from cheek to 
chin. About 1 month later he experienced similar feelings on the 
same side of the tongue, associated with attacks of dull aching 
pain in the teeth. Each attack lasted up to 5 min. Although 
these sensations were not triggered by any movement, the left 
side of his face felt quite different from the right when he shaved. 

On examination, there was diminished sensation to all modal- 
ities in the distribution of the maxillary and mandibular divisions 
of the left trigeminal nerve. All other cranial nerves were normal. 
No significant abnormality was detected on the plain skull 
radiographs. The CT scan (fig. 1) revealed a left subtemporal 
cystic lesion with the same density as cerebrospinal fluid. At 
surgery an arachnoid cyst was found. ' 


Case 2 


P. M. a 29-year-old man, was first examined elsewhere 
because of severe stabbing pain behind the right eye, lasting 
about 2% hr. Clinical examination and plain skull radiographs 
revealed no abnormality. A few months later he was examined 
at our hospital because of attacks of bitemporal headaches. 
These could not be explained after thorough neurological ex- 
amination. A CT scan revealed a left subtemporal cystic lesion 
containing cerebrospinallike fluid (fig. 2). At surgery an arach- 
noid cyst was found. 


Case 3 


J. Z., a 57-year-old man, had weakness and diminished 
sensation in the left forearm and hand. He was examined in 
another hospital 3 years earlier and had surgery for the relief 
of anterior interosseoifs nerve entrapment. 
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On examination there was motor weakness, loss of two-point 
discrimination, graphesthesia, and astereognosis in the left 
forearm and hand. The plain skull radiographs showed localized 
thinning and bulging of the upper right parietal bone; angio- 
graphy revealed a small avascular extracerebral lesion in the 
same area. The lesion was so small at angiography that its 
significance was questionable. The CT scan provided another 
dimension of the lesion and indicated that it contained cerebro- 
spinallike fluid (fig. 3). At surgery an arachnoid cyst was removed 
with subsequent partial improvement of the parietal 
lobe manifestations. 


Case 4 


J. D., a 39-year-old man, had a 3 month history of blurring 
and occasionally double vision. He did not complain of headache 
or vomiting. On examination, an old midline surgical scar was 
found in the occipital region, the result of.removal of a birthmark 
in early childhood. 

He had gross bilateral papilledema, brisk tendon reflexes, and 
minimal cerebellar signs; both plantar reflexes were extensor. 
The plain skull radiographs shcwed sellar changes of raised 
intracranial pressure, asymmetry of the lateral margins of the 
foramen magnum, and questionable thinning of the right side 
of the occipital bone. The CT scan revealed a large midline cyst 
in the posterior fossa (fig. 4). At surgery this was found to be 
an arachnoid cyst. 


Case 5 


Y. O., an 18-year-old woman, was examined because of 
episodic attacks of vertigo and vomiting. She had no headache 
or papilledema and neurological examination revealed no ab- 
normality. The CT scan depicted a small cyst behind the pineal 
body; at pneumoencephalography this was seen to communicate 
with the quadrigeminal cistern (fic. 5) and required no treatment. 


Discussion 


Abnormal collections of cerabrospinal fluid occur most 
frequently over the cerebral hemispheres, beneath the 
temporal lobes, in the posterior fossa, and above the 
hypophysis cerebri [4, 5]. Cysts around the tentorial 
hiatus and in relation to the posterior recesses of the third 
ventricle have been reported in children [6]. Two morpho- 
logic types of arachnoid cysts have been described. One 
is a true cyst, also known as leptomeningeal cyst, cystic 
hydroma, or hygroma; the other is an arachnoid pouch or 
diverticulum that communicates with the subarachnoid 
spaces, but it too is often loosaly described as cyst. 

The etiology of arachnoid cvsts has been discussed by 
various authors [7]. It is possible that some are residues : 
of old subdural hematomas, some are due to subdural 
collection of cerebrospinal fluid from a traumatic tear iñ 
the arachnoid membrane, and others may be the result of 
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localized entrapment of cerebrospinal fluid during de- 
velopment of the leptomeninges. Few cysts may follow 
meningeal infections or sarcoidosis. None of our cases 
had history of trauma. 

The clinical manifestations of arachnoid cysts depend 
largely on their location. They may be associated with 
headache, epilepsy, or mild motor or sensory abnormal- 
ities; they may remain asymptomatic, discovered only 
accidentally during investigation for unrelated neurological 
disease. Subtemporal cysts may cause compression of the 
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Fig. 1.— Case 1. Left subtemporal 
arachnoid cyst (arPows). Note water 
density of lesion and well defined 
margins. Straight inner margin seen 
in B is probably pathognomonic 
feature. 


Fig. 2.— Case 2. Left subtemporal 
arachnoid cyst (arrows). Note well 
defined outline of lesion (see fig. 1) 
and straight margins in B. 


trigeminal nerve, and cvsts in the posterior fossa may 
cause mild cerebellar symptoms, nerve deafness, or 
hydrocephalus. 

With the introductior of computed tomography, an 
increasing number of arachnoid cysts may be seen. Being 
a noninvasive examination, it is performed more frequently 
than contrast studies on patients with minimal neurological 
complaints. On the CT scan, the appearances of arachnoid 
cysts are almost pathogr omonic in many cases. They are 
sharply defined lesions with the same density as cerebro- 
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Fig. 3.— Case 3. High frontoparietal arachnoid cyst. Straight inner 
margin clearly seen (arrow). 


spinal fluid and are not contrast enhanced. Those on the 
cerebral convexity are biconvex or semicircular. They may 
have a straight inner margin representing the attachment 
of the cyst with the rest of the arachnoid membrane, in 
which case the appearances on the CT scan are probably 
pathognomonic. Arachnoid cysts deeply situated in rela- 
tion to the basal cisterns or between the cerebellar 
hemispheres may be difficult to differentiate from other 
lesions such as cystic astrocytoma, hemangioblastoma, or 
cholesteatoma. Although the first two lesions are often 
contrast enhanced and the third may have negative ab- 
sorption values due to its fat content, a definitive diagnosis 
may not be possible on the CT scan alone. 





Fig. 4. — Case 4. Midline posterior fossa arachnoid cyst (arrow) 
causing obstructive hydrocephalus 





Fig. 5. —Case 5. CT scan (A) and pneumoencephalogram (8) showing quadrigeminal cyst. Cyst was incidental finding. 
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Anterior Mediastinal Lymphadenopathy in Sarcoidosis 


YAHYA M. BERKMEN! AND BRUCE R. JAVORS! 


Several lymph node chains in the anterior mediastinum 
lie between the sternum and the trachea. On a lateral chest 
radiograph they form two distinct groups separated by 
the superior vena cava. One group projects anterior to the 
trachea and is formed by overlapping nodes of the anterior 
paratracheal and the left anterior mediastinal (prearterial) 
chains. The other is in front of the superior vena cava, 
composed of the right anterior mediastinal (prevenous) 
and horizontal chains. 

The position of these chains prevents them, even when 
enlarged, from being seen on posteroanterior chest radio- 
graphs or tomography; frequently they may not be appre- 
ciated on lateral chest films. Therefore lateral chest 
tomography is the best method to evaluate anterior media- 
stinal lymphadenopathy. With this technique, anterior 
mediastinal lymphadenopathy in sarcoidosis should be 
found more frequently than indicated in the literature. 


Sarcoidosis is a systemic granulomatous disease of un- 
known etiology; the lungs, hilar nodes, and mediastinal 
lymph nodes are most commonly involved. Lymphadeno- 
pathy is found in 80%—90% of patients with sarcoidosis 
of all stages [1]. Typically adenopathy is seen in the right 
paratracheal and both hilar node groups. Unilateral lymph- 
adenopathy is extremely rare; its reported incidence varies 
from less than 1% [1] to 3% [2]. 

However, statistical data on the incidence of anterior 
mediastinal lymphadenopathy are not available and state- 
ments in the literature are conflicting. In some of the 
extensive series, the presence or absence of involvement 
of the anterior mediastinal nodes is not even mentioned 
[3, 4]. In others [1], such involvement is said to occur so 
rarely in connection with sarcoidosis that its presence 
implies other diagnoses. Still other reports state that it 
seldom occurs [2, 5], or has an incidence of somewhat 
less than 10% [6, 7]. These statements have been mis- 
construed to imply that anterior mediastinal lymphadeno- 
pathy does not occur in sarcoidosis. 

The pertinent anatomy and a clear definition of anterior 
mediastinal involvement will be presented and correlated 
with our recent experience with sarcoidosis patients. 


Definition of Terms 


The mediastinum is defined as a space between the two 
pleural cavities surrounded laterally by the medial parietal 
pleurae, anteriorly by the sternum, posteriorly by the 
dorsal spine, superiorly by the thoracic inlet, and inferiorly 
by the diaphragm. 

A lack of sharply delineating anatomic borders has 
prompted arbitrary division of the mediastinum into 
superior, anterior, middle, and posterior compartments. 
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However, the terminology used in tae classification of the 
lymph nodes does not always conform with that of the 
mediastinal division; for example, prevascular nodes are 
called anterior mediastinal nodes, although they are 
located in the superior mediastinum. Such overlapping 
terminologies create considerable confusion. 

Felson [5] defines the anterior mediastinum in the 
lateral chest radiograph as the space between the sternum 
and an imaginary line from the anterior wall of the trachea 
extending over the posterior margin of the heart. We 
adopt this division because of its simplicity and practicality 
while using classic nomenclature for the lymph nodes 
in this space. 

Rouviére [8] grouped the mediastinal nodes into pre- 
vascular (anterior mediastinal), posterior mediastinal, peri- 
tracheobronchial, and intrapulmonary nodes. The nodes 
of interest here are the peritracheal and prevascular nodes. 


Peritracheal Nodes 


The peritracheal nodes are subdivided into the right and 
left paratracheal chains. The right paratracheal nodes are 
located anterolaterally and extend spirally from the lateral 
to the anterior aspect of the trachea in a craniocaudal 
direction (fig. 1A). The highest node is most lateral in 
position and lower ones gradually become anterior to the 
trachea. We refer to the upper nodes (lateral to the 
trachea) as the right lateral paratracheal and to lower 
ones fanterior to the trachea) as the anterior paratracheal 
nodes. 

The left paratracheal nodes are situated posterolaterally. 
They are smaller and fewer than their counterparts on the 
right (fig. 1A). 


Prevascular Nodes 


The anterior mediastinal (prevascular) nodes are found 
in the superior mediastinum anterior to the great vessels. 
There are three major subdivisions, two situated vertically 
and one horizontally. i 

1. The chain of right anterior mediastinal (prevenous) 
nodes originates at the right hilum and runs vertically 
along the anterior surface of the superior vena cava and 
the right innominate vein (fig. 18). 

2. The chain of left anterior mediastinal (prearterial) 
nodes starts at the ligamentum arteriosum and runs 
vertically. These nodes are anterior and superior to the 
aortic arch as well as anterolateral to the left common 
carotid artery (fig. 1C). 

3. The horizontal anterior medistinal nodes run hori- 
zontally along the superior and inferior margins of the left 
innominate vein and lie posterior to the thymus (fig. 18). 
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Fig. 1.--A, Diagram of right {back 
arrows) and left (hatched arrow) 
paratracheal lymph node chains 
showing right paratracheal chain 
running from lateral to anterior aspect 
of trachea. B, Di&gram of right an- 
terior (black arrows) and horizontal 
anterior (hatched arrow) mediastinal 
lymph node chains. Lower black ar- 
row points to azygos node. C, Dia- 
gram of left anterior mediastinal 
lymph node chain. Arrow points to 
ductal node. 
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Fig. 2. — Calcified anterior mediastinal lymph nodes. A, Posteroanterior chest film showing only a few calcified nodes; most are hidden behind sternum. 
B, Lateral chest film showing two groups of calcifed nodes. one extending immediately anterior to tractea and other in front of superior vena cava. 
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Fig. 3.—A, Posteroanterior film showing absence of paratracheal lymphadenopathy. B, Lateral film showing slight fullness of anterior mediastinum. 
Note diffuse parenchymal involvement and hilar lymphadenopathy. C, Anteroposterior tomogram showing bilateral hilar adenopathy and slight enlarge- 
ment of azygos node. D, Lateral tomogram showing large lymph nodes immediately anterior to trachea. 


Radiqgraphic Anatomy Or a lateral chest film these nodes are seen as two 


The nodes described above lie between the sternum distinct groups, each formed by different overlapping 
and the trachea. By Felson's criteria [5] only the right chains and separated by the superior vena cava (fig. 2). 
lateral paratracheal nodes are in the middle mediastinum One group, which projects immediately anterior to the 


and all the others are in the anterior mediastinum. trachea, is the combination of the anterior paratracheal 
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Fig. 4.— Lateral tomogram through both hili showing bulk of nodes on 
left side of trachea due to left anterior mediastinal (prearterial) 
lymphadenopathy. 


BR 


and the left anterior mediastinal (prearterial) chain. The 
other is in front of the superior vena cava and is composed 
of the right anterior mediastinal (prevenous) and the 
horizontal chains as well as a few nodes anterior to the 
aortic arch. 


D scussion 


It is evident that there are several groups of lymph 
nodes in the anterior mediastinum lyipg between the 
trachea and the sternum On a posteroanterior chest film 
(fig. 34) they are hidden behind the sternum. Even when 
these nodes are enlarged, they may not be visible in this 
projection. In fact, anteroposterior tomography may also 
fail to demonstrate them for the same reason (fig. 3C). 
in a lateral chest film the nodes which project immediately 
anterior to the trachea (the anterior paratracheal and the 
left anterior mediastinal nodes) may not be appreciated 
because of overlapping by the ascending aorta and the 
soft tissues of the axillary fossa (fig. 38). They may only 
be definitely demonstrated by lateral tomography (fig. 3D). 

The nodes of the left anterior mediastinal (prearterial) 
chain, when enlarged, also project anterior to the trachea. 
They may either be enlarged together with the anterior 
paratracheal nodes or may be the predominant group of 
adenopathy. In one case fig. 4), a lateral chest film showed 
lymph node enlargement in front of the trachea. Lateral 
tomographic sections th-ough both hili indicated the bulk 





Fig. 5. — A, Anteroposterior tomogram showing bilateral hilar ivmphadenopathy and slight widening of zuperior mediastinum. B, Lateral tomogram 
showing markedly enlarged lymph nodes in anterior mediastinum filling retrosternal space due to eilargement of right anterior mediastinal 


(prevenous) chain 
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Fig. 6.— Lateral tomogram showing obliteration of entire retrosternal 
space by lymph nodes. 


of adenopathy to be on the left side, hence along the left 
anterior mediastinal chain. The left paratracheal nodes are 
posterolateral to the trachea and, in contrast to their 
counterparts on the right side, remain unnoticed until 
they are very large. The left anterior mediastinal lymph- 
adenopathy should not be mistaken for left paratracheal 
node enlargement. 

Although the nodes in the cases described acquired 
enormous size, they did not encroach upon the clear 
Space of the retrosternal area but remained behind the 
superior vena cava. However, in one case (fig. 5), the 
lateral tomography demonstrated, in addition to the nodes 
anterior to the trachea, a large group of nodes extending 
anteriorly and filling the retrosternal space. These were 


obviously anterior to the superior vena cava and repre- 
sented lymphadenopathy of the right anterior mediastinal 
(prevenous) chain. The retrosternal space can be entirely 
obliterated by these nodes (fig. 6). 

Within the last 2 years we studied 16 cases of sarcoido- 
sis with anterior mediastinal lymphadenopathy. Although 
the number of cases is too small for statistical analysis, we 
believe anterior mediastinal lymphadenopathy in sarcoido- 
sis is not as rare as has been assumed. We believe the 
reported low incidence is due to a lack of uniformity in 
definition of the anterior mediastinum and anterior media- 
stinal nodes as well as a paucity of series with lateral 
tomographic studies. In our department, lateral tomog- 
raphy of the mediastinum is now routinely done on every 
patient with known or suspected sarcoidosis. We believe 
more cases of sarcoidosis with anterior mediastinal lymph 
node involvement will be found. 

In the absence of reliable statistical data, it is probably 
safe to state that lymphomas stil! may have a higher 
incidence of anterior mediastinal lymphadenopathy than 
sarcoidosis and that such lymphadenopathy without asso- 
ciated hilar node enlargement makes the diagnosis of 
lymphoma very likely. However, the possibility of sarcoido- 
sis should not be dismissed when anterior mediastinal 
lymphadenopathy is associated with hilar lymph node 
enlargement. The diagnosis should be further confirmed 
by biopsy. 
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Radiologic Features of Gram-negative Pneumonias in the 
Neutropenic Patient 


J. ZORNOZA,’ A. M. GOLDMAN,! S. WALLACE,' M. VALDIVIESO,? AND G. P. BODEY? 


While gram-negative pneumonia is a frequent complica- 
tion in immunosuppressed patients with malignant disease, 
the diagnosis is difficult to establish. Clinical and radio- 
graphic study of 195 episodes of pneumonia in 175 con- 
secutive patients was undertaken. Chest radiographs were 
negative in 19% of the episodes, probably due to absence 
of alveolar inflammatory cell infiltrate. Radiographic pat- 
terns were classified as either alveolar or mixed alveolar 
and interstitial; no case of interstitial pattern alone was 
identified. A positive correlation was found between the 
neutrophil count and the presence of radiographic ab- 
normalities. The different types of organisms could not 
be distinguished by the radiographic appearance. The 
importance of early diagnosis and prompt specific treat- 
ment is stressed. 


j Introduction 


Pneumonia due to gram-negative bacteria is a major 
complication in patients with cancer whose immune 
system is impaired by the disease process or its treatment 
[1—4]. It is a frequent cause of mortality and morbidity, 
particularly in patients with acute leukemia [1, 5—8], The 
diagnosis is difficult to establish due to absence of the 
full spectrum of classical signs and symptoms. In a report 
of 50 consecutive autopsied patients with acute leukemia, 
58% had clinically unrecognized pneumonia [5]. Chest 
x-rays are an important part of the management of these 
patients [8—10]. 

This paper describes chest film findings in neutropenic 
patients with gram-negative pneumonia. 


Materials and Methods 


The series included 175 consecutive patients with gram- 
negative pneumonia (195 episodes) seen between November 
1968 and December 1974 at the Department of Developmental 
Therapeutics of the M. D. Anderson Hospital. All patients were 
receiving antineoplastic chemotherapy and were entered in this 
study when symptoms of pneumonia developed. 

The criteria for the clinical diagnosis of pneumonia included 
rapid onset of fever, cough, purulent sputum, dyspnea, presence 
of the physical findings of pulmonary consolidation, as well as 
radiographic findings. Some patients with normal chest radio- 
graphs were diagnosed as having pneumonia on the basis of 
persuasive clinical findings. 

The causative organism was usually identified by cultures of 
sputum obtained either spontaneously or by means of inter- 
mittent positive pressure. To be considered a significant potential 
pathogen, the bacteria had to be the sole or predominant 
organism :solated from two or more consecutive sputa. Bacilli 
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were also isolated from cultures of nasotracheal and trans- 
tracheal aspirations, pleural fluid, lung biopsy, and postmortem 
materials. 

Patient records were reviewed for the primary disease and 
dates of clinical onset and resolution of the pneumonia. Radio- 
graphs obtained within 1 day of clinical onset and at the time of 
clinical resolution were evaluated. Studies were categorized as 
positive or negative for presence of an inflammatory process. 
For positive films, the following features were described: (1) 
character and location of the pulmonary infiltrate; (2) the pres- 
ence Of pleural effusion; and (3) cavitation. The pulmonary 
infiltrate was classified as alveolar, interstitial, or mixed. The 
alveolar pattern was described as either patchy appearance or 
consolidation. Since segmental localization was impossible in 
cases with only a portable radiograph in one projection, the 
location was classified simply as lobar or diffuse. Radiographic 
changes were analyzed in relation to each causative gram- 
negative organism. 


Results 


Of the 175 patients, 157 had one episode of pneumonia, 
16 had two, and two had three. Ages ranged from 15 to 
81 years (median, 55). There were 116 males and 59 
females. Primary diseases included 92 cases with acute 
leukemia, 49 with solid tumors, 16 with chronic leukemia, 
16 with lymphomas, one with aplastic anemia, and one 
with myelofibrosis. Causative organisms included K/eb- 
siella (74), Pseudomonas (39), E. coli (17), Serratia (14), 
Enterobacter (9), Citrobacter (3), Proteus (2), and Sal- 
monella (1). The remaining 36 episodes with two or more 
bacteria identified were classified as mixed. 

Fever greater than 101^F occurred in 9096 of the epi- 
sodes and was the most common indication of infection. 
Other symptoms included cough (41%), dyspnea (19%), 
chest pain (18%), and hemoptysis (2%). Radiographic 
findings (81%) and inspiratory crepitant rales (65%) were 
among the most common signs of infection. ‘ 

Of the 195 episodes, 125 (64%) had positive radiologic 
findings at onset while 70 (36%) were negative. Of the 
70 episodes with initially negative radiologic findings, 27 
(38%) became positive (fig. 1) while 37 (53%) did not. 
No radiographs were available at the end of the pneumonic 
episode for the remaining six (9%). In the 37 episodes in 
which no radiologic change was seen (19% of the total), 
the diagnosis of pneumonia was based on clinical findings. 
The diagnosis was confirmed at autopsy in 25 of these 
patients. 


' Department of Diagnostic Radiology, University of Texas System Cancer Center, M. D. Anderson Hospital and Tumor Institute, Houston, Texas 77030. 
? Department of Developmental Therapeutics, University of Texas System Cancer Center, M. D. Anderson Hospital and Tumor Institute, Houston. 


Texas 77030. 
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Fig. 1.— £. coli pneumonia in patient undergoing chemotherapy for transitional cell carcinoma of bladde A, Normal chest radiograph but clinical 
picture of pneumonia. White blood cell count, 800/mm?5; bronchial washings revealed £. coli on culture. B. F adiographic demonstration of pneumonia 


3 days later. White blood cell count, 2.300/mm* 


: TABLE 1 
Distribution of Positive Radiographic Findings 

















— d 


Positive Findings 














Organism No. Episodes No. % 
Klebsiella pneumoniae . . . 74 53 rir. 
Pseudomonas......... 39 35 90 
E COl oH edo ips 17 16 94 
Serratia. ............. 14 7 50 
Enterobacter.......... 9 6 67 
Citrobacter. .......... 3 3 100 
ProteuS.............. 2 2 100 
Salmonella... 0.0.0.0... 1 1 100 
Mixed. ............. Cl NER -e MR 80 |. 

Total etara son Ss 195 152 78 





———— a: 
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There was no correlation between underlying primary 
disease and the absence cf radiographic findings; however, 
those without evidence cf radiologic abnormality had the 
lowest neutrophil count In 81% of the patients whose 
initial chest radiograph did not reveal the presence of 
pneumonia, the neutrophil count was less than 1,000/ 
mm?. None of these pztients were under prophylactic 
antibiotic treatment. The relationship between causative 
organism and positive radiographic findings is shown in 
table 1. 


Character of Pulmonary infiltrate 


Table 2 relates the radiographic pattern to the type of 
infecting organism. The pulmonary infiltrate was cate- 
gorized as alveolar in 81% of the positive episodes and as 
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TABLE 2 
Radiographic Patterns 











No. with Positive Alveolar Interstitial and 
Radiographic Total Patchy Consolidated Mixed Alveolar 
Organism Findings (No. and %) (76) (%) (96) (No. and %} 
Klebsiella pneumoniae ........... 53 47 (88) 58 24 6 6 (12) 
Pseudomonas. ................. 35 29 (83) 43 29 11 6 (17) 
COU cot eh eats, E eter teed cee d 16 11 (69) 44 19 6 5 (31) 
Serratia... 0050 .@ o o s o o o o sun. 7 4 (57) 57 TUM mE 3 (43) 
Enterobacter................... 6 6 (700) 83 17 i "M 
Citrobacter... o ils. 3 1 (33) sih 33 2 2 (67) 
PROÍBUS Loss carb CREE 2 2 (100) a 100 - fed 
Salmonella... ..... 1 ( 
Mixed. ......... 
Fota xau s 





Fig. 2. — Pseudomonas pneumonia with bilateral involvement and mixed alveolar and interstitial pattern. 


alveolar and interstitial in 1995. No case of an interstitial consolidated (fig. 3). However, the number of cases is 
pattern alone was identified. The alveolar pattern was small for several of these organisms. The 7% that could 
more prevalent with all organisms except the Citrobacter not be differentiated as patchy or consolidated were 
group. The mixed alveolar and interstitial pattern was a classified as mixed (fig. 4). None of the seven episodes. 


diffuse process, bilateral in all the cases and with a dis- | caused by Serratia had consolidation. In two cases in 
tribution similar to the "butterfly" appearance (fig. 2). which Klebsiella was the causative organism, the consoli- 
This pattern was seen with a higher relative frequency in dation involved one lobe and caused bulging of an adjacent 
the pneumonias caused by Citrobacter, Serratia, and E. fissure (fig. 5). 


coli. The alveolar pattern was more frequently patchy than 
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Fig. 3. — Serratia and Klebsiella pneumonia with bilateral involvement and patchy alveolar pattern. 


TABLE 3 


Location of Radiographic Findings 





ratam intr ei ata irre A rrr rh aar rt 





aar a ran rii e aar bere rrr t m rer ere ta rp rrr ian 


aeree eee 


mirens d 





ua ar eerta 






































, "P RENE LLL MAE, u MERECE LOUIi Wee E 
Positive Right and 
Radiographic total Right Upper RightLower Left Upper Left Lower Total Left Lower Other’ 
Organism Findings (%} Lobe (%} Lobe (%) Lobe (%} Lobe (%) (96) Lobe {%) Diffuse (76) (%) 
pena se ae UNE " Teen a a ee a 
Klebsiella 
pneumoniae . . 53 47 9 19 å 15 53 32 12 9 
Pseudomonas... 35 40 11 17 6 6 60 14 17 29 
E. co] | v qus iss 16 37 12 6 T 19 63 25 31 7 
Serratia........ 7 28 T" 14 X 14 72 28 43 1 
Enterobacter.... 6 50 tare 16 TT 33 50 33 zi 17 
Citbrobacter.... 3 33 soi 33 T = 67 pei 67 PE 
Proteus........ 2 100 -- ee TT 100 es | TT or 
Salmonella... .. 1 ot TT EN T TN 100 POOL. 4 424 Rus 
Mixed. ........ 29 38 10 10 os 17 62 10 21 31 
Total. «s 152 42 9 15 2 15 58 22 19 17 





npn Streep a m tN iate tim Tauern tmn 


* Asymmetry of lobar distribution. 
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Fig. 4.—£. coli and Citrobacter pneumonia with mixed alveolar and 
interstitial pattern and consolidation. 


Location 


As previously mentioned, location was determined only 
on a lobar basis. Bilateral involvement was more frequent 
for all organisms (table 3): The lower lobes were involved 
in 69% of the episodes with an alveolar pattern and in 
88% of all the episodes with positive radiological findings. 
Those with asymmetry of lobar distribution were classified 
as Others. The right middle lobe was involved in two cases 
but never as an isolated lesion. Only 2% of the episodes 
involved the left upper lobe. Both lower lobes were in- 
volved in 2296 of the cases. There was no consistent 
pattern of location for the different bacteria. 


Pleural Effusion : 


The presence of pleural effusion was difficult to evaluate 
because some patients had only a supine radiograph. In 
the presence of preexisting effusion, only substantial 
changes were considered positive. The results are listed 


TABLE 4 
Complications 


oo 
——— 00 





No. Pleural Cavitation 
Organism Episodes Effusion (%) (%) 
ee ee ee 
Klebsiella pneumoniae... 74 28 12 
Pseudomonas......... 39 43 18 
E EE. ee a rr 14 47 18 
Serratia.............. 14 a 7 
Enterobacter.......... 9 44 
Citrobacter. .......... 3 100 
FEDIBDUE, oua fora 2 50 
Salmonella............ 1 TP T 
MUST. v's Ga ds Sek aes 36 41 19 
WONG gba 5 yai 195 < 36 14 


—————————————————————————————————————————— 


in table 4. Effusion was bilateral in 24 cases (34%) and 
unilateral in 43 (66%); 24 occurred on the right side and 
22 on the left. One case due to K/ebsiella had massive 
pleural effusion. 


Cavitation 


Cavitation was present in 27 (14%) episodes (table 4). 
Cavities ranged from 0.5 cm to 4 cm and were either 
single or multiple. Cavitation was more prevalent in the 
Pseudomanas and the mixed group (fig. 6). In one case a 
fungus ball developed in one of the cavities (fig. 7). 


Discussion 


In the past 10—20 years the increase in incidence of 
pulmonary infections in cancer patients due to gram- 
negative bacilli has been striking [1, 3, 11—14]. Appar- 
ently, a change in the balance of defense due to the disease 
and/or the chemotherapy causes usually benign micro- 
organisms to become pathogenic. Neutropenia and altered 
antibody production and lymphocyte and macrophage 
functions in these patients [15] result in an abnormal 
response to the infection. Thus clinical and radiological 
findings differ from those described classically. 

Physical signs of pulmonary consolidation, productive 
cough, chest pain, and hemoptysis occurred in less than 
half of the patients. However, fever was found in 9096 
of the patients and together with radiographic findings 
(8176), represented the most helpful diagnostic tools. 

Gram-negative bacilli normally cause an intense inflam- 
matory response in the alveoli, resulting in considerable 
edema and debris [16]. If the patient's immune defense is 
altered, he will respond abnormally or not at all. Sickles 
et al. [7, 8] found that regardless of the neutrophil count, 
a pulmonary infiltrate was present on the chest film in 
almost every case. In contrast to their findings, in an 
evaluation of 50 consecutive autopsied patients with 
acute leukemia conducted at the National Cancer Institute, 
19 of 31 patients with major pulmonary infections were 
not recognized clinically; 3096 had a normal chest radio- 
graph after the onset of infection [5]. In our series no 
radiologic changes were seen in 1995 of the episodes. 


994 ZORNOZA ET AL. : 





Fig. 5.— Klebsiella pneumonia. A, AP view showing pulmonary consolidation of posterior segment of right upper lobe. B. Lateral view showing bulging 


of posterior portion of fissure (arrows). 
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Fig. 6.—Pseudomonas pneumonia with cavitation inside an area 
of consolidation (arrows). 


However, 27 of the 70 episodes without initial radiological 
abnormality became positive during the course of the 
disease. There was also a corresponding increase in the 
neutrophil count [10]. 


Bodey et al [17] investigated the relationship between 
infection and neutrophil count in patients with acute 
leukemia receiving chemotherapy. If the neutrophil count 
remained above 2,000/mm?, pneumonia occurred in 2%. 
However, when the neutrophil count was less than 1,000/ 
mm? the frequency was 28%. Treatment of these patients 
should be initiated at the first indication of disease. 
Whitecar et al. [18] reported a 3696 mortality rate during 
the first 24 hr after Pseudomonas was cultured from 
blood when adequate therapy was not initiated immedi- 
ately. Once the etiologic agent is identified, treatment can 
be modified. The overall mortality rate from pneumonia 
in our series was 39%. 

To produce the radiologic picture of pneumonia, bacteria 
must invade the alveolar level of the lung in significant 
numbers, and the host protective mechanism (neutrophil) 
must be intact [16]. Bacteria invade the alveoli by the 
way of the vasculature or the airway. The gram-negative 
pneumonias particularly are often associated with low 
grade aspiration [13, 19], accounting for their predomi- 
nant distribution bilaterally in lower lobes. Of the 19 cases 
of Pseudomonas pneumonia described by Rose et al. 
[20], 17 involved at least one lower lobe and six were 
bilateral. In our series bilateral involvement was present 
in more than half of the episodes, and there was involve- 
ment of the lower lobes in 8896 of the cases with positive 
radiographic findings. 

The effects of the impaired inflammatory reaction in 
our patients was reflected in the somewhat peculiar 
radiologic findings compared to cases of gram-negative 
pneumonia in the gencral population [12, 14, 21—25]. 
Unger et al. [26] found more frequent cavitation, pleural 
effusion, and densely consolidated pneumonia; however, 
none of their patients had malignant disease. Bragg and 
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Janis [27] reported a higher incidence of lobar consolida- 
tion with expansion of the affected lobe in the Pseudo- 
monas group. This type of masslike consolidation, bulging 
fissures, and cavitation was present in only one of 
our patients. 

Although 81% of the patients with pulmonary infection 
had a radiologic picture of pneumonia, 19% had a normal 
chest roentgenogram. If an immunosuppressed patient 
with negative radiologic findings develops a febrile illness, 
radiographs should be taken at 48—72 hr intervals, since 
38% will eventually develop radiographic evidence of 
pneumonia. 

A definite diagnosis of pneumonia was established by 
autopsy in 25 of the 37 patients with negative radiographic 


995 


Fig. 7.—Klebsiella pneumonia with aspergillosis 
(fungus ball) in patient with acute myelogenous leu- 
kemia. A, Normal radiograph but clinical picture of 
pneumonia. White blood cell count less than 
1,000/mm3; cultures of sputa and blood revealed 
Klebsiella pneumonia and septicemia. B, Radiographic 
demonstration of pneumonia 13 days later. White 
blood cell count, 3,300/mm?. Note "fungus ball" in 
cavitation. Superimposed aspergillosis found at autopsy. 
C, Close-up of cavity and fungus ball (arrows). 


findings. Histologic examination of the lung revealed 
necrosis and fragmentation of the alveolar septa. The 
alveoli were filled with numerous bacteria, a peculiar 
mucoid exudate, and debris [28, 29]. Absence of the 
expected radiologic changes was probably related to the 
lack of inflammatory cell infiltrate. 

To improve results of therapy of gram-negative pneu- 
monia in the compromised host we emphasize the value 
of an aggressive diagnosis and therapeutic approach as 
soon as this infection is suspected. It must be remembered 
that the common symptoms and signs of infection, in- 
cluding radiographic findings, might be absent despite 
rather extensive involvement of the lungs. 
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Differences between Right and Left Lateral Chest Radiographs 


WEBSTER RIGGS, JR. AND LOUIS PARVEY! 


Differences between 150 normal right lateral chest 
teleroentgenographs and 150 left laterals (infants, chil- 
dren, and adults) were evaluated and determined to be 
greater than has been generally appreciated. On the left 
lateral view the ¢eft leaf is distinguished from the right 
leaf by the following generalizations: anteriorly the left 
leaf is lower; posteriorly it is higher as is its costophrenic 
sulcus; it intersects the relatively flattened right leaf near 
the posterior heart border; the stomach bubble and/or 
colon are immediately subjacent; there is no segmental 
obliteration by the inferior vena cava as there often is 
with the right leaf; in adults the outline of the left leaf 
is often sharper. When both major fissures can be identi- 
fied, the left almost always intersects its diaphragmatic 
leaf posterior to and more vertically than the right fis- 
sure. 


Radiologists have tended to evade differences between 
right and left lateral chest radiographs, using the gen- 
eral term lateral view only. It is generally thought that 
on routine radiographs the difference between the two 
is insignificant. We have analyzed the magnitude and 
significance of these differences using both in vivo 
and simulation studies (see Appendix). Since most of 
them center on the appearance of the leaves of the di- 
aphragm, this investigation enabled recognition of some 
features associated with a specific view. Recognition of 
the differences in the leaves allowed more accurate 
determination of the anatomy of the lung bases and 
costophrenic sulci. 

The literature on lateral view differences is surpris- 
ingly scant. Only Rabin [1] observed that the leaf 
farther from the film is projected lower on lateral view 
due to beam divergence with correct beam centering 
above the diaphragm. Many investigators described di- 
aphragmatic abnormalities seen on lateral view and 
discussed relationships of the diaphragm to the heart 
and inferior vena cava without specifying which lateral 
view was used. 


Materials and Methods 


A prospective study of upright 183 cm (6 feet) chest films 
interpreted as normal was undertaken. Significantly rotated 
lateral views were not included. Three separate age groups 
(50 each) were considered: infants less than 1 year, children 
from 1 to 12 years, and adults. Neonates and patients over 70 
were not included. For adults, both lateral views were taken 
on the same patient. For infants and children, only one lateral 
view was taken and groups of 50 different patients compared. 
Both lateral studies were taken as identically as possible. Ra- 
diographic features of the 150 right and 150 left lateral chest 
films were compared. 


TABLE 1 
Radiographic Features of Right and Left Lateral Views 
T —————M————————————O 
Right Lateral View Left Lateral View 


Jo 
— E AE ee SA PER 
Leaf of diaphragm seen 

best through heart: 


Criterion 


PIGH uuu sve ea x Rie ones 93 63.3 
DAI, EE E EE 3 22 
Equal or undetermined .... 3 14.7 


Higher leaf anteriorly: 


PHONO LascesgalvE xZAeibe ts id 98 68 

Ole: 3s aoe den eee dak ene 2 24.7 

Sa) | re ee dd ip eres O 7.3 
Higher leaf posteriorly: 

PIU “4.6.0 6.5 ala Gus qux did ds 85.3 14.7 

LOM 4s i-ap E andaawe 11.9 78.7 

SOUL Louie Geen ad dod 5.3 


Obliteration of segment of 
right leaf by IVC: 


TOS. uid ete rui d dex 14 52 
HO esx ae werk a doce oe dee 86 48 
Dense caval triangle present .. 8.7 19 


Arch of posterior leaves: 


Concéntie 463566545 02x 68 48.7 
Right flatter ............. 6 50.7 
Left flatter can ree aa 26 0.6 


Sharper leaf: 


MIO: mearanta amiee 52.7 4 

fo A CP Ju 39. 

BONUM oiu su ab uod een 44 60.7 
Indentification of major fissure: 

MORNE 4 o4 op ac E hk wo 60.7 40.7 

LOM. 244464496 G3 37a X e 17.3 26. 

BOG. agence yee ieee ee ed 233 19.3 


Note—IVC = inferior vena cava. 


In distinguishing between right and left diaphragmatic 
leaves, subjacent gas in the stomach and colon was utilized 
most often. Prior to this study we observed other distinguish- 
ishing features: the leaf closer to the film was higher, more 
convex, and more sharply delineated. A segment of the right 
leaf was often obliterated by the inferior vena cava. The few 
cases in which there was doubt about the identity of the 
leaves were not included. 


' Department of Radiology, Le Bonneur Children's Hospital, and the U niversity of Tennessee Center for the Health Sciences, Memphis, Tennessee 38103. 
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Fig. 1. — Typical right lateral (A) and left lateral (B) view; 12-year-old girl. 





Fig. 2.— Left lateral view showing obliteration of segment of right leaf 
near inferior vena cava. Note relative density above segment that could 
simulate abnormality. 





Fig. 3.— Left lateral view showing flattened posterior arch of right leaf. 


e RIGHT AND LEFT LATERAL CHEST FILMS 


Results 


The findings are summarized in table 1 and typical 
views shown in figure 1. 


Radiographic Features of Diaphragmatic Leaves 


Leaf seen best through heart. It is often said that the 
right hemidiaphragm can be distinguished ''on lateral” 
by the fact that it extends through the heart shadow to 
the anterior chest wall. We found that this statement 
is not applicable to the left lateral view since in 3796 
the left leaf was seen better or as well as the right leaf 
through the heart. 

Level of leaves. In general the leaf and its posterior 
sulcus nearer the film are higher because of beam 
divergence. An exception is seen on the left lateral view 
where anteriorly the right leaf is often higher. In this 
case the divergence effect is diminished since the heart 
depresses and often obliterates the shadow of the an- 
terior part of the left leaf, allowing the anterior portion 
of the right leaf to be projected higher. 

Obliteration of right hemidiaphragm. On the left 
lateral view, half of the cases showed obliteration of a 
segment of the right leaf in the region of the inferior 
vena cava and its pericardial and pleural attachments. 
This finding is infrequently seen on the right lateral 
since the diverging beam strikes the right leaf at a dif- 
ferent tangent (i.e., further from the inferior vena cava). 
Many of the cases that demonstrate this obliteration 
effect also have an associated triangular density above 
the obliterated segment (fig. 2). We think this relative 
density is caused by the lateral convexity of the inferior 
vena cava bulging into the surrounding lung as it enters 
the heart. This could simulate an infiltrate, atelectasis, 
or infarction in the medial basal segment of the right 
lower lobe if one were not aware of this normal radio- 
graphic image. 

Flattening of posterior leaves. Due to the divergent 
beam striking each posterior leaf at different tangents, 
the posterior part of the leaf farther from the film ap- 
pears to have a relatively flattened arch (fig. 3). This 
effect is seen in over half the cases on the left lateral 
view. 

Unsharpness of leaves. Particularly in adults, the leaf 
farther from the film often appears less sharp than its 
mate; this is a manifestation of magnification unsharp- 
ness. 

Identification of major fissures. The right major fis- 
sure is identified more often than the left on both lateral 
views and, as expected, this tendency is more pro- 
nounced on the right lateral. Of the 64 cases (on both 
lateral views) in which we identified both fissures, the 
right major fissure was anterior to the left major fissure 
near the diaphragm in all but one. In addition, when 
both were seen, the right major fissure usually inter- 
sected its respective leaf less vertically than the left 
(fig. 4). 
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Fig. 4. — Right lateral view with major fissures evident. Right fissure is 
more anterior and intersects its leaf more obliquely (arrows). 


Other Findings 


The posterior rib margins farther from the film were 
more posterior, less sharp, and more magnified. In 
female adults the breast closer to the film appeared to 
be more posterior, denser, smaller, and to have a 
sharper outline. In infants the clavicle nearer the film 
was lower than its partner since beam centering was 
below the clavicle. 


Discussion 


In general, the differences in the two lateral views 
were greater and more consistent in adults than in in- 
fants. Differences were easier to appreciate in a larger 
chest than a smaller one. On the upright posterioran- 
terior view the right leaf tended to be consistently 
higher than the left in all infants, so that on the left 
lateral the anterior right leaf often remained the higher 
one in spite of divergence. 

The described characteristics o* each lateral view are 
generalizations only. They cannot be expected to apply 
to elderly patients with diseased lungs or to cases in 
which a somewhat rotated lateral view is obtained. 
Some of our “normal” cases (about 576) had appear- 
ances quite the opposite to that expected. Factors that 
tend to distort, negate, or reverse the characteristic 
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appearance are beam-centering errors (either horizontal 
or vertical), patient rotation, patient lean, and abnormal 
existing levels of the diaphragmatic leaves. Even slight 
rotation will significantly distort the diaphragmatic 
leaves in patients who have a steep vertical slope of 
the posterior diaphragm. If films are taken at less than 
183 cm, involving greater beam divergence, differences 
between the lateral views are accentuated. 


ACKNOWLEDGMENT 


We are grateful for the help and encouragement of Dr, Ben 
Felson. 


APPENDIX 
Simulation Study 


Prior to the study we simulated the diaphragmatic leaves 
by placing two adjacent inverted soup bowls at equal levels in 
front of a cassette. Each bowl was designated by left (L) and 
right (R) lead markers. Radiographs were taken at a 183 cm 
distance through these bowls and differences observed caused 
by changes in tube centering and reversal of bow! position 
relative to the cassette. 

The equilevel bowls were projected on the radiographs as 
equilevel when the beam was centered on the bowls (tig. 
A1. B). With centering 12.7 cm above the bowls, that one 
closer to the cassette was projected about 2 cm higher than 
its mate (fig. A1, A and C). The radiographic image of the 
bow! and lead marker farther from the cassette was more 
magnified and its outline less sharp. It also appeared less 
dense. 

From these findings we calculated that there is approxi- 
mately an 8.596 difference in the degree of magnification in 
the length of the outline of the diaphragmatic leaves on 183 
cm teleroentgenograms in the average adult. Diaphragmatic 
leaves at equal levels should be projected apart by approxi- 
mately 2 cm on a properly centered lateral radiograph. 
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Fig. A1. — A, Simulated right lateral view with beam centered 12.7 cm 
above bowls. Right bowl is higher, smaller, and sharper. B, Eguilevel bowls 
projected as equilevel with beam centered on bowls. Note L marker is more 
magnified and less sharp. C, Simalated left lateral view with centering 12.7 
cm above bowls. Right "leaf" is more magnified, lower, and less sharp. 
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Gonadoblastoma: An Ovarian Tumor with 
Characteristic Pelvic Calcifications 


E. Q. SEYMOUR,’ JOHN B. HOOD,’ PAUL B. UNDERWOOD, JR.,? AND H. OLIVER WILLIAMSON? 


Typical circumscribed mottled calcifications in the pelvis 
are a frequent finding in gonadoblastomas. Six patients 
with this tumor are reviewed. Radiologically visible cal- 
cifying gonadoblastomas were found in three cases. 


Gonadoblastomas are gonadal neoplasms composed of 
germ cells, cells of sex chord origin, and, in 66% of cases, 
mesenchymal elements. The tumors are potentially malig- 
nant. Overgrowth of dysgerminomatous elements capable 
of metastasizing is common [1]. The coexistence of 
embryonic terratomas, embryonal carcinomas, chorio- 
carcinomas, and endodermal sinus tumors in association 
with gonadoblastomas has been reported [2]. 

These tumors calcify, and as the process becomes 
extensive or confluent, a characteristic pattern of calcifi- 
cation Yevelops that can often be identified radiographically. 


Clinical Findings 


Six cases with proven gonadoblastoma were reviewed. 
Ages ranged from 14 to 31 years. The most common 
finding was amenorrhea, occuring in five cases. Viriliza- 
tion was frequent. Four individuals exhibited hirsutism, 
and three had clitoral hypertrophy. A pelvic mass was 
palpable in three patients. In each case the mass was 
found to be dysgerminomatous overgrowth in a 
gonadoblastoma. 

Three of the six cases had a gonadoblastoma identified 
preoperatively by radiographically visible calcific deposits. 
The remaining three had microscopic tumor calcifications. 


Discussion 


As these tumors calcify, they tend to assume a char- 
acteristic circumscribed mottled or punctate appearance 
(figs. 1 and 2). If the neoplasm is partially or asymmetrically 
calcified, differentiation from calcified fibroids, phleboliths, 
and less common types of pelvic calcifications such as 
seen in corpus albicans may be difficult (fig. 3) [3]. 
History and clinical findings will generally allow the 
diagnosis of gonadoblastoma since the tumors are usually 
hormonally active. 

The calcifications in gonadoblastomas may be unilateral 
or bilateral by x-ray. The previously reported case demon- 
strated bilateral calcific deposits [4]. Unilateral tumor 
calcifications were observed radiographically in three of 
the patients in this study, although at surgery the tumors 
were found to be bilateral. 

In addition to the calcific deposits noted in the gonadal 
region in three patients, five had spina bifida occulta and 
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one had a horseshoe kidney. A delay in skeletal maturation 
can occur. One case had an incomplete closure of the 


illia! epiphysis. 

Characteristic-appearing pelvic calcifications together 
with findings associated with amenorrhea should alert the 
physician to the possibility of a gonadoblastoma. 


Fig. 1.— 17-year-old white female with typical circumscribed mottled 
calcification in left gonadal area. Spina bifida occulta at L5, S1-S3. 
Gonadoblastoma proven at surgery. 
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Fig. 2. — 31-year-old white female. Circumscribed mottled calcifica- 


tions in right gonadal area. Spina bifida occulta at $1. Gonadoblastoma 
confirmed at surgery. 
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Calcified Intraperitoneal Metastases from Ovarian Carcinoma 


J. GEORGE TEPLICK,! M. E. HASKIN,! AND ABASS ALAVI? 


Three cases of calcified ovarian metastatic carcinoma 
are reported in order to illustrate their principal forms and 
distribution. These cases also demonstrate unusual fea- 
tures of serosal, colonic, and gastric invasion; ureteral 
obstruction by a calcified metastasis; and active uptake of 
technetium diphosphonate by the metastatic lesions. Plain 
films often simulate retained colonic barium. 


Intraabdominal metastases from ovarian adenocarcinoma 
are extremely common and in a small percentage of 
instances show radiographic calcification. Radiographically 
illustrated cases of calcification of these metastases have 
been published [1—7] since the original report by Loud 
in 1936 [1], but certain of their features deserve 
reemphasis. 


Case Reports 


Case! , 


B.S., a 29-year-old white woman, was admitted because of 
anemia. Bilateral ovarian serous cystadenocarcinomas were 
removed 9 years earlier. Periodic semiannual follow-up studies 
were negative but did not include abdominal films. Radiologic 
studies disclosed an irregular infiltration and deformity of the 
greater curvature of the midportion of the stomach (fig. 1A). 
The mucosal folds were deformed but without infiltration or 
destruction. There was also a smooth defect in the descending 
colon seen on barium examination (figs. 18 and 1C), associated 
with a faintly calcified mass. Multiple faintly calcified rounded 
masses of varying sizes were scattered throughout the abdomen. 
Laparotomy confirmed the presence of calcified mesenteric and 
peritoneal metastases with extension to the greater curvature 
of the stomach and descending colon. 


Case 2 


K. H., a 40-year-old white woman, developed abdominal pain, 
weight loss, and anorexia 6 years after surgical removal of 
bilateral ovarian papillary cystadenocarcinoma. Labora- 
tory studies were normal. An abdominal film (fig. 2) showed 
scattered densities in the distribution of the colon which were 
thought to be old barium. However, these densities remained 
unchanged on later films. Surgery confirmed the presence of 
calcified metastatic ovarian carcinoma along the mesentery and 
the serose of the colon. 


Case 3 


M. M., a 28-year-old white woman, was admitted with ab- 
dominal distention, weight gain, ascites, and palpable abdominal 
masses. Bilateral serous cystadenocarcinoma of the ovaries had 
been removed 8 years earlier. Periodic examinations during the 
interim were negative but did not include abdominal films. 
Plain films and excretory urography (fig. 34) disclosed extensive 
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calcific deposits (some irregular and others rounded or oval) 
throughout the abdomen, pelvis, and in the region of the liver. 
One such mass was obstructing the right lower ureter (fig. 38). 
A technetium diphosphonate scan (fig. 3C) showed that virtually 
all of the calcified areas had a high uptake of isotope. Para- 
centesis revealed neoplastic cells identical with the original 
tumor. 


Discussion 


Cystadenocarcinomas constitute 70%—80% of ovarian 
malignancies; of these, 75%—95% are papillary serous 
lesions, 6%—25% are pseudomucinous tumors, and 2%— 
4% are the mixed form [8—10]. Bilateral lesions are 
frequent and were present in all three of our patients. 

Psammomatous calcifications can be detected micro- 
scopically in about one-third of the papillary serous malig- 
nancies, most commonly in the metastatic lesions [11, 12]. 
In more advanced disease, the calcifying metastases may 
appear as ill-defined collections of granular amorphous 
calcification or, less often, as fairly sharp circumscribed 
masses of fairly homogeneous density with occasional rim 
calcification (figs. 1A, 18, 2, and 3A). Both forms may 
coexist; circumscribed masses were the predominant 
finding in case 1. 

Ovarian metastases tend to be distributed along the 
course of the mesentery of the colon and may be mistaken 
initially for previously ingested barium (fig. 24). Deposits 
along the lateral abdominal wall adjacent to the peritoneal 
fat stripe are quite characteristic (fig. 34). Deposits on 
the liver serosa may sometimes outline the liver shadow. 
Invasion of the walls of the gastrointestinal tract is not 
rare [13], but such involvement by calcified metastases 
has not been previously reported (fig. 1). Another unusual 
feature encountered was the obstruction of a ureter by a 
calcified metastasis in case 3. The high uptake of tech- 
netium  diphosphonate isotope by abdominal calcified 
metastases was another interesting finding in this patient. 

Although the appearance and distribution of calcified 
ovarian metastases are fairly characteristic, other ab- 
dominal calcifications may occasionally be part of the 
differential diagnosis. The more common calcifications 
such as mesenteric nodes, renal or biliary calculi, phlebo- 
liths, vascular calcifications, fibroids, or dermoids have 
recognizable characteristics and usually present no diag- 
nostic problem. The calcified renal or pancreatic tumors 
are generally easily identified by their location. Rarely, 
scattered curvilinear calcifications, but without psammo- 
matous calcification, can occur in diffuse abdominal im- 
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Fig. 1.— Case 1. A, Persistent irregularities (/arge black arrows) of 
greater curvature, at first mistaken for carcinoma of stomach, associated 
with ill-defined faint calcifications (white arrows). Note other circum- 
scribed masses of faint density (white arrowheads); faint rim calcifica- 
tion seen in one of these (small black arrows). B, Submucosal defect 
of descending colon associated with faintly calcified mass (arrow). C, 
Enlarged view of colonic lesion showing faintly calcified mass (arrows) 
partially outside colon 





Fig. 2.— Case 2. Diffuse psammomatous calcifications (white arrows) 
thought to be old barium in colon. A few rounded circumscribed calcified 
masses (b/ack arrows) also present. 
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plants from a pseudomucinous cystadenoma of the ovaries 
(pseudomyxoma peritonei) [6, 14, 15]. Psammomatous- 
like calcifications can occur in mucinous adenocarcinomas 
of the stomach or colon and their abdominal metastases 
and in the extremely rare undifferentiated abdominal malig- 
nancies [16]. However, these calcifications are usually 
localized and not diffuse. Punctate pelvic calcifications can 
also appear in the very rare benign gonadoblastoma of 
the ovary [17]. 


Conclusions 


The interesting features in the reported cases are the 
demonstration of the two major forms of calcified ovarian 
metastases, the invasion of the stomach and colon by 
calcified metastases, obstruction of a ureter by a calcified 
metastasis, and the high uptake of isotope by these meta- 
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Fig. 3.— Case 3. A, Calcific densities scattered throughout abdomen and pelvis, including 
many high in right upper quadrant over liver. One large circumscribed homogeneous calcific 
mass (arrow) obstructs right ureter. B, Technetium diphosphonate scan showing high uptake 


areas in abdomen, pelvis, and over liver corresponding to calcific deposits. 


stases in one patient. In view of the long asymptomatic 
interlude (6—9 years) after surgery in all three patients, 
it would seem that periodic films of the abdomen should 
be made as part of the routine checkup. Perhaps earlier 
demonstration of calcified abdominal metastases would 
be found before ascites or clinical symptoms develop. 
Technetium diphosphonate scans might also prove useful 
for earlier detection of these ovarian metastases. 
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Sonographic-Radiographic Correlation of 
Renal and Perirenal Infections 


MORTON SCHNEIDER,’ JOSHUA A. BECKER, SHIRLEY STAIANO, AND ELLEN CAMPOS 


Sonograms of 43 patients with intrinsic and perirenal 
infectious processes are reviewed. Fourteen had acute 
pyelonephritis; three, suppurative pyelonephritis; two, 
focal pyelonephritis; six, renal abscesses; three, infected 
cysts; six, perinephric abscesses; six, gyonephrosis; and 
three, chronic pyelonephritis. Sonography had little diag- 
nostic value except for the patients with perinephric 
abscess. However, it proved valuable as a guide for a 
percutaneous approach to obtain cells for histologic diag- 
nosis, to obtain fluid to determine chemotherapy, and to 
perform antegrade pyelography and percutaneous 
nephrostomy. 


The urographic, nephrotomographic, and angiographic 
findings of infectious disease of the kidney have been 
documented, but there are few references to the sono- 
graphic“presentations of these lesions [1, 2]. This review 
collates the sonographic observations with those seen on 
radiographic studies. The advantages, limitations, and 
complimentary role of sonography in the evaluation of 
renal infectious disease is assessed. 


Materials and Methods 


The series included 43 patients with intrinsic and perirenal 
infectious processes seen between April 1971 and January 
1976. All patients were examined with compound B-mode 
scanning in gray scale and/or bistable display. Some of the 
uncommon entities were seen prior to installation of gray scale 
equipmert (November 1974) so only bistable records were 
available. In as many instances as possible, urography, nephroto- 


mography, and angiography were obtained to compare the 
diagnostic modalities. The diagnoses were confirmed by the 
appropriate clinical and/or pathologic methods. 


Results 
Acute Pyelonephritis 


Of 14 patients examined, 12 with clinical findings of 
flank pain, fever, bacturia, and pyuria had normal urograms 
[3, 4]. The renal sonograms were also normal. Six of the 
12 had nephrotomography and angiography; these studies 
were normal. In addition to the 12 patients with normal 
kidney size, two patients showed renal enlargement at 
urography —a kidney at least 1.5 cm longer in cephalo- 
caudad diameter than the contralateral normal kidney. 
An enlarged kidney with a normal echo pattern was seen 
at sonography (fig. 1). 


Suppurative Pyelonephritis 


Suppurative pyelonephritis is a severe form of pyelon- 
ephritis that may be life threatening because of a com- 
monly associated gram-negative sepsis. At urography and 
nephrotomography, the collecting system may be poorly 
seen or not opacified at all. The nephrotomogram may be 
streaked and the kidney may be enlarged [5]. At retrograde 
pyelography, there is no evidence of an obstructive 
uropathy and little or no urine production is found. At 
angiography, a streaked or mottled capillary nephrogram 
may be present. 





Fig. 1. —A, Urogram of patient with acute left pyelonephritis showing enlarged left kidney and normal pelvicalyceal systerr. B, Transverse sonogram 
through midportion of both kidneys showing enlarged left kidney (arrow) and otherwise normal sonographic pattern. 
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Fig. 2.—A, Urogram showing poorly opacified right collecting system and enlarged renal outline. B, Angiogram showing mottled capillary nephrogram 
with prominent pelviureteric vessels. Longitudinal scan through right kidney (C) and transverse scan through both kidneys (D) showing enlarged right 


kidney and echo pattern diffuse throughout renal outline, in contrast to medial-central collection of pelvicalyceal echoes in normal left kidney. H 


F —foot. 


Three patients were examined and had the described 
urographic findings. The two patients who underwent 
angiography had an abnormal nephrogram as noted 
„above. At sonography, the three patients had an enlarged 


kidney with a diffuse echo pattern (fig. 2). These sono- 
grams resembled those obtained in renal transplant rejec- 
tion, acute tubular necrosis, and renal vein thrombosis. 
Renal edema is felt to be the common denominator and 
the cause of the sonographic pattern. 


head, 


Focal Pyelonephritis (Early Abscess Formation) 


A focal area of pyelonephritis can cause distortion of 
the collecting system and simulate a parenchymal mass. 
Two patients with urinary tract infection had this uro- 
graphic deformity. Both had a homqgeneous nephrogram 
at nephrotomography with only the pelvicalyceal deformity, 
as seen on the urogram, noted. At angiography, stretching 
and attenuation of vessels was seen without evidence of a 
discrete mass (vessel displacement and/or neovascularity). 
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A localized loss of the corticomedullary junction secondary 
to a decrease in the differential blood flow between cortex 
and medulla was also found [6, 7]. At sonography, there 
was an echo pattern in the area of the mass effect that 
may represent edema or displaced calyces (fig. 3). 


Abscess 


An abscess is a renal mass lesion at urography and is 
rarely mistaken for a simple cyst at nephrotomography or 
angiography [6, 7]. However, at sonography the abscess 
simulated a cyst in the five patients examined (fig. 4). 
The mass effect was echoless and had a sharp posterior 
wall. However, unlike a cyst, it was generally not sonolu- 
cent and attenuated the sound beam. These findings .are 
most likely the result of liquefaction of the inflammatory 
process with the bulk of the abscess made up of a homoge- 
necus substance. The one patient seen with a chronic 
abscess (renal carbuncle or tumefactive xanthogranuloma) 
had a diffuse echo pattern indistinguishable from a solid 
mass of the kidney. The nephrotomogram and angiogram 
suggested neoplasm of the kidney. The diagnosis in this 
instance was made at pathologic examination after surgery. 
Three abscesses were aspirated; this was instrumental in 
determining the proper antibiotic therapy [8]. 


Infected Cyst 


Radiologically, if cyst infection is an acute process, the 
findings will merely be those of a simple cyst of the kidney. 
If the infection is chronic, a thick wall will be seen at 
nephrotomography and angiography. Neovascularity is 


Fig. 3.—A, Urogram showing mass effect at lower half of normal-sized right 
kidney. B, Sonogram showing echoes in area of mass arising either from displaced 
portion of pelvicalyceal system or from interfaces created by edema of 
inflammatory process (arrows). 


commonly seen on the angiogram. Sonographically, the 
classical findings of a cyst of the kidney were found in the 
one case of acute inflammation. Echoes were seen 
originating from the interfaces of the purulent material 
within the cyst lumen in the two cases of chronic inflam- 
mation. As with the abscess, the mass effect attenuated 
the sound beam (fig. 5). Aspiration is also indicated here 
to determine the appropriate chemotherapy. 


Perinephric Abscess 


Urographic studies can be deceivingly normal in the 
presence of a perinephric abscess. At times, no observa- 
tion other than a compressed kidney from the surrounding 
mass is seen. Angiography and nephrotomography can 
be quite nonspecific with minimal, if any, abnormal findings 
[9—11]. The perirenal mass is far better demonstrated at 
sonography than in radiographic studies because its size 
and degree of envelopment of the kidney are readily 
determined (fig. 6). The confusing observation in the six 
patients seen was the echolessness and sonolucency of 
some of the perinephric abscesses (four patients) and the 
heterogeneous echo pattern and sound absorption of 
others (two patients). There was no relationship’ between 
chronicity of the abscess and its sonógraphic appearance. 
Further experience may explain these inconsistencies. 


Pyonephrosis 


The diagnosis of an infected hydronephrotic kidney can 
be made when a patient is febrile and when urography 
and/or nephrotomography demonstrate the hydronephro- 
sis. Angiography will generally show a fine reticular neo- 
vascular pattern in addition to the stretching and diş- 
placement of the normal vessels — radiographic findings 
representing a superimposed infection upon the hydro- 
nephrosis. Sonography in four cases showed the hydro- 
nephrosis but was of little value since the diagnosis was » 
made at urography. Two patients had nonopacification at 
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urography and an echoless mass replacing the kidney at 
sonography. One of these kidneys was transonic and 
mimicked a large renal cyst on many of the records. The 
second pyonephrotic kidney was echoless but attenuated 
the sound beam with no resolution distal to the obstructed 
kidney. Thus sonography was instrumental in demonstrat- 
ing the hydronephrosis that could not be shown at 
urography. To confirm the diagnosis, purulent urine must 
be demonstrated. This can be done by retrograde catheter- 
ization or percutaneous needle puncture of the pelvicaly- 
ceal system. 

Sonography can be used for the needle aspiration of a 
pyonephrotic kidney; this is especially valuable when the 
kidney is not visualized at urography and fluoroscopic 
techniques are excluded [12]. In addition, with the 
injection of opaque medium, antegrade pyelography can 
be performed to demonstrate the exact site of obstruction 
(fig. 7). lt has been our procedure to insert a percutaneous 
nephrostomy tube as a nonsurgical method for decom- 
pression of the obstructed system [13, 14]. Drainage of 

ethe kidney by the plastic sheath of the puncture needle 
is adequate for most patients. If thick purulent material is 
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Fig. 4.—A, Urogram show- 
ing mass effect at upper pole 
of left kidney. B, Sonogram 
at normal sensitivity showing 
relatively sonolucent echoless 
structure. C, Sonogram at 
high sensitivity confirming 
fluid-containing nature of 
mass (a=abscess). D, Angi- 
ogram in capillary phase 
showing fine neovascularity 
about margin of abscess. 


found, large drainage catheters should be used, and in 
selected cases catheters larger than no. 12 French have 
been inserted percutaneously. This technique is the sub- 
ject of another report. 


Chronic Pyelonephritis 


The size of the kidney was well shown in three patients. 
In fact, they were better measured at sonography than at 
urography or nephrotomography because of the reduction 
of magnification distortion. However, the irregularity of 
the outline is poorly identified and the fine detail of 
urography cannot be recorded at sonography (fig. 8). 


Discussion 


Sonographic studies of the kidney usually offer little 
additional information in the evaluation of renal infectious 
disease. Although it was hoped sonography would be as 
significant a diagnostic procedure in ipfectious disease as 
it has been in mass lesions, our experience has not borne 
this out. The fine detail of urography and other radio- 
graphic studies cannot be duplicated with renal 


sonography. 


E 
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Renal enlargement in acute pyelonephritis is easily 
demonstrated by all the techniques; the only value of 
sonography is the ease with which measurements can be 
made. The diffuse echo pattern in suppurative pyelon- 
ephritis is important and can suggest the diagnosis. 
However. since the sonographic records are felt to be 
the result of renal edema, they must be correlated with 
clinical and other diagnostic findings in order to be 
interpreted properly. The sonographic findings in the two 
cases of focal pyelonephritis were too subtle to be used 
for diagnosis. As with suppurative pyelonephritis, the 
abnormal echo pattern is merely further confirmation of 
the suspected diagnosis. 


p7 
1011 


Fig. 5.—A, Angiogram in late arterial phase 
showing moderate amount of neovascularity 
about a lower-pole mass. B, Sonogram at normal 
| sensitivity showing only minimal echoes within 
nontransonic mass. C, Sonogram at high sensi- 
tivity showing septum (arrows) and echoes in 
ventral portion of mass. Chronically infected cyst 
(C) proved pathologically. 


If an abscess or infected cyst is present, sonography 
reverts to its role as a diagnostic procedure in the evalua- 
tion of a mass lesion of the kidney. The sonographic 
features demonstrate that the mass is not a simple cyst. 
With the clinical findings and the other radiographic 
studies, the suspicion of an inflammatory lesion can be 
confirmed by utilizing sonographic guidance for needle 
aspiration of the mass. : 

Sonography is helpful in the evaluation of a perinephric 
abscess. The cross-sectional and longitudinal records 
demonstrate the anatomy around the vertical axis of the 
kidney. Masses anterior and posterior to the kidney that 
are poorly seen with the usual radiographic studies are 
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Fig. 6. —A, Urogram showing normal left kidney with no evidence of discrete mass but suggestion of compression effect on kidney. B, Angiogram 
showing small amount of neovascularity in perirenal area and "pancake" kidney. C, Transverse sonogram showing mass enveloping kidney with its major 
component dorsal and lateral to kidney. D, Longitudinal sonogram lateral to kidney showing mass effect with echoes at normal scanning sensitivity. 
Organized perinephric abscess with little fluid component confirmed pathologically. M — mass, K — kidney. 


clearly seen at sonography. Perirenal hemorrhages and 
retroperitoneal neoplasms can be the cause of similar 
perinephric masses and must be considered in the differ- 
ential diagnosis. We have found that the kidney and 
adjacent structures are rarely resolved in lymphoma or 
metastatic disease, but are well resolved when a peri- 
nephric abscess is present. 

Sonography provides a significant but lesser contribu- 
tion in the evaluation of an infected hydronephrotic kidney 
that may not opacify at urography. The sonogram can 
demonstrate the fluid content of the obstructed pelvicaly- 
ceal system and rule out a solid mass lesion causing the 
nonopacification. The nephrotomogram will not be diag- 
Aostic because the thick wall is compatible with (1) a solid 
mass with poor opacification of its central portion, (2) a 
thickened margin to a hydronephrotic kidney, or (3) a 
pseudocystic structure. Angiography can demonstrate the 
* hydronephrotic kidney but is an elaborate diagnostic 
technique compared to sonography. 


In our experience, the major value of sonography has 
been as a guide for percutaneous access to the kidney 
to obtain tissue and/or fluid for laboratory analysis. This 
is most useful when there is a mass to aspirate, but is also 
applicable to needle biopsy of an area. Where adequate 
drainage does not exist, the same technique is used for 
nephrostomy tube insertion. In the procedures reported 
here and elsewhere [1, 2, 13, 14], little if any morbidity 
(e.g., septicemia) has occurred. However, this hazard 
should be appreciated before any needle approach to a 
presumed infectious process is attempted. 
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Fig. 7. — A, Urogram showing nonopa- 
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mass, excluding uncomplicated hydro- 
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EE Pyelogram after irrigation with contrast 
ES medium injected into decompressed 
€ collecting system showing ureteropelvic 
obstruction 


3. Cameron DD, Azimi F: The value of excretory urography in 
the diagnosis of acute pyelonephritis. J Uro/ 112:546—549, 


JA: The roentgen features of renal carbuncle. J Uro/ 108: 
846—851, 1972 
1974 7. Rabinowitz JG, Kinkhabwala MN, Robinson T, Spyropoulos 


4. Little PJ, McPherson DR: The appearance of the intravenous 


E, Becker JA: Acute renal carbuncle: the roentgenographic 
pyelogram during and after acute pyelonephritis. Lancet 


clarification of a medical enigma. Am J Roentgeno/ 116: 


1:1186-1188, 1965 
. Davidson AJ, Talneg LB: Urographic and angiographic ab- 
normalities in adult-onset acute bacterial nephritis. Radiology 
106:249—256, 1973 
. Himmelfarb EH, Rabinowitz JG, Kinkhabwala MN, Becker 


740—748, 1972 


. Colby FH, Baker MP, Goar WT: Renal carbuncle— report of 


a response to modern treatment. N £ng/J Med 256:1147— 
1148, 1957 


9. Evans JA, Meyers MA, Bosniak MA: Acute renal and peri- 


1014 SCHNEIDER ET AL. 


renal infections. Semin Roentgenol 6:274—291, 1971 

10. Salmon RB, Koehler PR: Angiography in renal and perirenal 
inflammatory masses. Radiology 88:9—13, 1967 

11. Simpkins KC, Barraclough NC: Renal cortical abscess, peri- 
nephritis and perinephric abscess in diabetes. Br J Radio/ 
46:433—436, 1973 

12. Kristensen JK, Bartels E, Jorgensen HE: Percutaneous renal 
biopsy under the guidance of ultrasound. Scand J Uro/ 
Nephrol 8:223—226, 1974 

13. Ogg CS, Saxton HM, Cameron JS: Percutaneous needie 
nephrostomy. Br Med J 4:657—660, 1969 

14. Pedersen JF: Percutaneous nephrostomy guided by ultra- 
sound. J Urol 1*2:157—159, 1974 





Fig. 8. — A, Urogram showing small left kidney with lower pole atrophy. 
B, Longitudinal scan through this kidney showing irregular contour and 
eccentric position of medullary echo pattern. Urogram far superior in 
demonstrating pathology. 


Angiographic and Ultrasonic Findings in Infected 
Simple Cysts of the Kidney 


KYUNG J. CHO,' NABIL MAKLAD,'? JOHN CURRAN,’ AND YOEH MING TING! 


This paper describes angiographic and ultrasonic find- 
ings in three patients with proven infected renal cyst. 
The clinical picture was that of inflammatory renal dis- 
ease. B-mode ultrasonography showed the characteristic 
features of renal eyst; however, this technique cannot dif- 
ferentiate between infected and simple cysts. Selective 
renal angiography demonstrated the following, enabling 
differentiation from simple renal cyst: hypervascular rim, 
irregular inflammatory vessels, indistinct interface be- 
tween cyst and adjacent parenchyma, and prominent 
capsular branches. Since percutaneous puncture of an in- 
fected renal cyst or abscess carries risk of infectious 
complications, angiography appears justified only for 
those patients with fever and flank pain who have cystic 
lesions in the kidney confirmed by echography. 


Simple renal cysts are often discovered accidently dur- 
ing urography, and are also found in 396—594 of autop- 
sies [1]. Although infection of the renal cyst has 
generally been regarded as a rare complication, the inci- 
dence is probably higher than previously thought. The 
radiographic and echographic features of the simple 
renal cyst have been well described [2-5]. However, 
there have been few reports of either the angiographic 
or ultrasonographic appearances of infected renal cysts. 

We studied three patients with proven infected renal 
cyst by selective renal angiography and ultrasonic B- 
mode scanning during the past year. 


Case Reports 


Case 1 


A 52-year-old man was admitted unconscious to Wayne 
County General Hospital. Physical examination revealed a 
cachectic black man who responded slowly to verbal com- 
mands. Blood pressure was 120/70 mm Hg; pulse, 90/min 
and irregular; respiration, 14/min: temperature 94.6°F rec- 
tally. The rest of the examination was unremarkable except 
for hepatomegaly. The patient improved with hydration. He 
developed spiking fever 2 weeks later which persisted in 
spite of antibiotic therapy. Urinalysis was normal and white 
blood cell count was 18,300 with a shift toward immature 
cells. 

Intravenous urography demonstrated a large avascular 
mass in the upper pole of the left kidney splaying the ad- 
jacent collecting systems (fig. 14). B-mode ultrasonic scan- 
ning of the lesion revealed a fluid-filled cyst with septa (figs. 
1B and 1C). A selective renal angiogram confirmed a rela- 
tively avascular mass with a hypervascular rim and a few 
irregular abnormal vessels. There was an irregular border 
between the cystic mass and the renal parenchyma (fig. 2). 
An angiogram following intraarterial injection of epinephrine 
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showed normal vasoconstriction and no neovascularity. 

An infected cyst with septa was found at surgery, and a 
nephrectomy was performed. The fluid culture grew Citro- 
bacter diverterium. Histological section of the cystic lesion 
revealed metaplastic squamous epithelium with acute and 
chronic inflammatory changes. 


Case 2 


A 59-year-old woman was admitted with fever of unknown 
etiology. The patient had undergone surgery for petic ulcer 
3 months earlier. During clinical follow-up a low-grade tem- 
perature was detected. White blood cell count was 4,200: 
hemoglobin, 4.3 g/100 ml; hematocrit, 38.2%. Urinalysis 
revealed pyuria. 

An intravenous pyelogram showed a space-occupying 
lesion in the right kidney which was proved by ultrasono- 
graphy to be a fluid-filled cyst (fig. 3A}. A percutaneous cyst 
puncture was then performed under ultrasonic control, and 
puslike material was aspirated. A double contrast study 
showed a typical cyst (fig. 3B). The culture revealed Toru- 
lopsis glabrata. A selective renal angiogram demonstrated a 
thick-walled avascular lesion and prominent capsular 
branches typical of an abscess (fig. 4). 

The patient underwent right flank exploration. Decortica- 
tion of the infected cyst with drainage of infected material 
was performed. Histologic sections of the cystic wall re- 
vealed acute and chronic inflammation, and the cyst wall 
was partially lined by squamous epithelium. 


Case 3 


A 36-year-old white man was admitted because of a 3 
day history of fever and left flank pain. The patient had had 
several previous episodes of upper urinary tract infection 
and pyelonephritis. Physical examination demonstrated no 
specific abnormality except for tenderness in the left costo- 
vertebral angle. The blood pressure was 124/80 mm Hg; 
temperature, 102.4^F; pulse, 80/min; respiration, 20/min: 
white blood cell count, 17,600; hemoglobin, 11.7 g/100 ml; 
hematocrit, 35.996. Routine urinalysis revealed 24+ pro- 
teinuria and pyuria; the urine culture grew gram-negative 
bacilli. : 

An intravenous pyelogram demonstrated splaying of the 
calyces in the midpole of the left kidney and loss of cortical 
outline (fig. 54). An abdominal echogram demonstrated a 7 
cm fluid collection in the left upper quadrant anterior to the 
left kidney, representing an unusually exophytic renal cyst 
(figs. 5B and 5C). 

At surgery an exophytic infected renal cyst was found at 
the anterolateral aspect of left kidney. Following aspiration, 
the infected cyst was resected. The aspirate demonstrated 
E. coli at culture. 
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Fig. 1.— Case 1. A, Nephrotomogram of left kidney showing large avascular mass in upper pole splaying collecting systems (arrows). B, Longitudinal 
bistable ultrasonic B scan of upper pole mass showing large echo-free cystic lesion (C). Note increased transmitted echoes anteriorly and compressed 


calyceal echoes. CAUD — caudad, CEPH 


- cephalad. C, Longitudinal bista 


ble section of cyst at higher sensitivity gain setting showing renal parenchyma 


filled with echoes, while cyst (C) remains anechoic. Note linear strong echo within cyst representing septum. 


Discussion 


Infection is a rare but well recognized complication 
of the simple renal cyst, appearing clinically as a renal 
abscess. Although infected renal cyst is pathologically 
diagnosed by observing an epithelial lining, it can gen- 
erally’ be differentiated at angiography from primary 
renal abscess by‘recognizing a sharply defined wall of 
uniform thickness. On double contrast study following 
a cyst puncture, the inner surface has a smooth margin 
[6, 7]. 

Of the 23 reported cases of infected renal cyst, $7 
were reviewed by Limjoco and Strauch [8]; since then 
six more cases have been reported [6, 7, 9-12]. Most 
patients have flank pain and tenderness with fever, and 
renal masses shown by urography. 

Noninvasive B-mode ultrasonic scanning in conjunc- 
tion with cyst puncture has been the primary method for 
the evaluation of the simple renal cyst. B-mode ultra- 
sonic examination in our three patients showed the char- 
acteristic features of renal cysts: absence of internal 


echoes, smooth and sharply defined anterior wall, and 
increased transmission of sound beyond the cyst. The 
infected cysts cannot be differentiated ultrasonically 
from uncomplicated simple cysts. Case 1 showed linear 
internal echoes originating from septa. Renal carcinoma 
with necrotic cystic center may be differentiated echo- 
graphically from the simple cyst by noting irregular in- 
ternal echoes and irregular walls [4]. Moreover, acoustic 
enhancement typically seen in a cyst is not present. 
Renal angiography in three previously reported cases 
of infected renal cysts [6, 7, 9] showed avascular lesions 
with vascular rims along cystic walls. Otherwise the 
appearances were similar to simple renal cysts. The an- 
giographic features in two patients were similar to those 
seen in inflammatory renal masses. Selective renal an- 
giograms in our cases 1 and 2 revealed avascular space- 
occupying lesions with a hypervascular thick rim of con- 
trast accumulation and irregular surrounding vessels. 
The capsular branches were prominent and the border 
between the cyst and the renal parenchyma were indis- 


SONOGRAPHY IN INFECTED RENAL CYSTS 


1017 





Fig. 2.—Selective renal angiogram of case 1. A, Arterial phase showing avascular mass with abnormal irregular vessels (arrows). B, Parenchymal 
phase showing relatively thick rim of contrast accumulation (arrows) with indistinct border between mass and adjacent parenchyma, indicating infected 


cyst. 


tinct. Epinephrine angiograms in cases 1 and 2 revealed 
vasoconstriction of irregular inflammatory vessels, en- 
abling differentiation of infected cysts from cystic hyper- 
nephroma. Neither tumor vessels nor venous invasion 
were demonstrated. 

All previously reported patients with infected renal 
cysts were surgically treated by either nephrectomy, 
excision of cystic wall, or unroofing of the cyst. How- 
ever, a case of an infected renal cyst treated by per- 
cutaneous aspiration and drainage was recently reported 
[7]. Although no complications such as septicemia or 
infection following percutaneous puncture of an in- 
fected renal cyst or abscess have been reported, the 
risk of such complications does exist. Therefore, 
angiography is justified for those patients with fever 
and flank pain who have cystic lesions in the kidney 
confirmed by echography. 
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Fig. 3.— Case 2. A, Longitudinal bistable ultrasonic B scan of right 
kidney showing echo-free cyst in upper pole (C). CEPH = cephalad. B, 
Double contrast study following cyst puncture showing typical smooth- 
walled cyst. 





Fig. 4. — Selective renal angiogram of case 2. A, Arterial phase showing avascular mass in upper pole of right kidney with irregular vessels around 
mass. Capsular branches prominent (arrows). B. Venous phase showing thick hypervascular rim and irregular border between cyst and renal parenchyma 
Evidence of perirenal extension of inflammation (arrows) indicates infected cyst. Central lucency represents air introduced during cyst puncture. 
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Fig. 5.—Case 3. A, Intravenous pyelogram 
showing splayed calyces with loss of cortica! 
outline (arrows) in midpole of left kidney. 
B. Transverse gray scale B-mode ultrasonic 
study of renal mass showing 7 cm fluid col- 
lection anterior to kidney (K) representing 
exophytic renal cyst (C). C, Longitudinal sec- 
tion showing anechoic cyst with sharp pos- 
terior margin and acoustic enhancement 
characteristic of cyst. Infected cyst confirmed 
at surgery 





An Approach to Cardiac Malposition and the Heterotaxy Syndrome 
Using ?"Tc Sulfur Colloid Imaging 


P. M. FITZER? 


A diagnostic approach to cardiac malposition and the 
heterotaxy syndrome is outlined. The "^" Tc sulfur colloid 
intravenous forward angiocardiogram and plain chest 
radiograph are used to determine the two key diagnostic 
points: position of the venous atriunt and stomach. If 
located on the opposite sides of the body, four basic situs 
configurations are possible, and the presence of associated 
cardiac anomalies may be predicted. For the two con- 
figurations in which the cardiac apex is on the same side 
as the stomach, the incidence of associated cardiac 
anomalies is low; when on opposite sides, the incidence 
is high. If the venous atrium and stomach are on the same 
side, then abdominal heterotaxy with associated splenic 
abnormality is present. Dynamic "'""Tc sulfur colloid 
imaging will usually show interruption of the inferior vena 
cava, if present, and multiple or absent spleens. 

E 
To the general diagnostic radiologist, probably no subject 
is as difficult and uncertain as cardiac malposition and the 
heterotaxy syndrome. Considering the complex possibil- 
ities, such attitudes are understandable. This paper pre- 
sents a simplified diagnostic approach based on the plain 
chest radiograph and simple imaging techniques. In most 
instances, a presumptive diagnosis can be established 


with considerable accuracy. 


Definitions and Associations 


The position, or situs, of the heart in the thorax is best 
defined by the position of the atria [1]. In this discussion, 
the atrium receiving the systemic venous return is termed 
the venous atrium. In the usual situation, the inferior 
vena cava, venous atrium, and liver are on the right side, 
and the aortic arch and stomach are on the left side. This 
is called situs solitus. In some individuals these relation- 
ships are reversed, the mirror image of the normal situa- 
tion. This is called situs inversus. The position of the 
ventricles and, consequently, the position of the cardiac 
apex is not relevant to determination of the basic thoraco- 
abdominal situs. In early fetal life the ventricles migrate 
from the opposite side of the thorax to their ultimate 
position. While this migration may fail to occur, it does 
not affect the basic situs which depends on the position 
of the atria. 

The term malposition, then, refers simply to a reversed 
position of the atria, ventricles, or both. Four basic 
configurations are possible [1]: (1) situs solitus, apex on 
left; (2) situs solitus with failure of migration of ventricles, 
apex on right; (3) situs inversus (mirror image of 1), 
apex on right; and (4f situs inversus (mirror image of 2); 
apex on left. 
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In most instances, the aortic arch and stomach lie on 
the opposite side of the venous atrium, and this relation- 
ship has been proposed for locating the atria [1]. How- 
ever, an isolated anomaly of the aortic arch may occur 
in otherwise normal individuals |2]. Or, rarely, the stomach 
may be located abnormally. 

To avoid these problems, a ©’ Tc sulfur colloid forward 
angiogram may be used to ascertain the position of the 
venous atrium. A 5—10 mCi bolus of "*" Tc sulfur colloid 
is injected intravenously in the lower extremity. Dynamic 
imaging of the upper abdomen and heart is performed. 
A low energy diverging collimator may be useful. This 
will show the side of the inferior vena cava, venous 
atrium, and ventricles. Subsequent multiple static views 
of the upper abdomen to outline the liver and spleen 
may be made if indicated. The plain chest radiograph 
usually shows the position of the stomach, but administra- 
tion of a single teaspoon of thick barium paste may be 
helpful. The position of the cardiac apex is usually evident 
on the chest radiograph but will also be shown by dynamic 
cardiac imaging. 

The position of the inferior vena cava and venous 
atrium may be established by other techniques as well. 
Simple catheter exploration or venous angiocardiography 
are effective, but there are disadvantages associated with 
invasive catheter manipulation or sensitivity to contrast 
media. Ultrasound imaging may identify the side of the 
inferior vena cava and, hence, the position of the venous 
atrium. However, unlike dynamic ?9?"Tc sulfur colloid 
imaging, none of these techniques combine a noninvasive, 
virtually morbidity-free cardiovascular imaging modality 
with the valuable additional information derived from 
subsequent liver and spleen imaging. 

The most important factors are the positions of the 
venous atrium and stomach. In each of the four basic 
configurations described, the venous atrium and stomach 
are on opposite sides of the body. If the cardiac apex is 
on the same side as the stomach, there is a low incidence 
of associated congenital cardiac anomalies. This is the 
case in basic configurations 1 and 3, normal situs solitus 
and situs inversus. If the cardiac apex fails to migrate 
normally during fetal life and is opposite the stomach, 
then the incidence of associated cardiac anomalies is high 
(table 1). The incidence of cardiac anomalies in situs 
inversus is about 5% [3] and is higher than that for situs 
solitus. Many cardiac anomalies, of course, occur in 
situs solitus (configuration 1). Also, while it is possible to 
have a normal heart with any configuration, this would 
be unusual in configurations 2 or 4. 
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TABLE 1 


Cardiac Anomalies Associated with Configurations 2—4 


s —————————— 
OOOO eee... OOO 


Configurations 2 and 4 Configuration 3 


en ee ee EE 
Corrected transposition 
accompanied by: 
VSD with pulmonary stenosis 


Corrected transposition 
accompanied by: 
VSD and pulmonary stenosis 


Tricuspid atresia Isolated VSD 

Pulmonary stenosis Ebstein’s malformation 

Isolated VSD Other: 

Ebstein’s malformation Complete transposition 
Other: with VSD 

ASD Endocardial cushion defect 

Coarctation of aorta Isolated VSD 


Complete transposition Cor biloculare 
Anomalous origin left 
pulmonary artery 


o a ——————————— 


Note. — Data from [1, 3]. The incidence of cardiac anomalies associated with 
configurations 2 and 4 is 95%compared to 5%for configuration 3. Corrected 
transposition with an associated anomaly is the most common defect in 
both groups. ASD = atrial septal defect; VSD = ventricular septal defect. 


TABLE 2 


Common Abnormalities Associated with Polysplenia 


i 
—M———————————É—ÉÁ——————————————————————— 


Approximate Reported 


Type Incidence (96) 
mM —-——-"""""-—-—--————— X — 
Cardiac: 

Endocardial cushion defect (ASD, VSD, 
common atrium or ventricle)........ 85 


Interruption of hepatic segment of inferior 
vena cava with azygous or 


hemiazygous continuation.......... 50—100 
Anamolous pulmonary venous return. . 60—80 
Bilateral superior vena cava... ..... 50 
Coronary sinus rhythm on 

electrocardiogram......... eee 75 

Pulmonary: 
Bilateral bilobed lungs, hyparterial 
Bropbchds oci voa RE E E 50—70 
Abdominal: 
HoterO RE oia daas dE PIS Re. Red 65—100 
Malrotation of Jub. «ius rr rra 50—80 
Hepatic symmetry... -osso sses 30—60 
Absent gallbladder.............. eee a 
Extrahepatic biliary atresia........-....- 50 


L aaas 


Note.— Data from [5, 7—12]. The cardiac anomalies of polysplenia are 
characteristically less severe than in asplenia. A normal heart is found in 
approximately 6% of cases. ASD = atrial septal defect; VSD = ventricular 
septal defect. 


If the venous atrium and stomach lie on the same side of 
the body, then abdominal heterotaxy is usually present. 
*The term abdominal heterotaxy means an abnormal posi- 
tion of one or more abdominal organs. [4]. A simple form 
- would be location of the stomach on the right with all 
other organs in their normal positions. While abdominal 
heterotaxy can be an isolated anomaly, it is frequently 
associated with cardiac malpositions and other cardiac 
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TABLE 3 


Common Abnormalities Associated with Asplenia 


c ———————————————— 
RRRRMM———————————————ÉÉÓÓ——Á——————————————— 


Approximate Reported 





Type Incidence (96) 
Cardiac: 
Transposition with pulmonary stenosis, 

ASD and/or VSD. 2.29 n6: 95 
Anomalous pulmonary venous return... . 50 
Malposition of aortic arch.............@ 30—50 

Pulmonary: : 
Bilateral trilobed lungs, bilateral epiarterial 
BERNE MEETEETTTTSTUTETTITTTLITRTLIT 60—100 
Abdominal: 
Pater GNE. cusa are 44 ZEROS ESO 95 
Mülratation OF gut. coco ec ya 50 
Hepatic symmetry... 66 sss mne 80 
Midline gallbladder................-... ? Rare 
MICFOGSEUTB. 66.4 05 rry x 4 
Miscellaneous: 
Howell-Jolly bodies..........: eese 70 
Abnormal P Wave. <i 5460602 kr m ? 





e 
Note. —Data from [5, 9, 12—16], Many other less common anomalies have 
been reported. ASD = atrial septal defect; VSD = ventricular septal defect. 


anomalies. Abdominal heterotaxy is also commonly asso- 
ciated with abnormalities of the spleen [5]. 

Multiple or absent spleens are usually demonstrable by 
39mTc sulfur colloid imaging [4]. Multiple views, sometimes 
including obliques, are mandatory. The same information 
may be provided by imaging with ?!Cr-labeled erythrocytes 
[6]. Conventional contrast angiography has been advo- 
cated for the evaluation of splenic abnormalities in all 
patients [7] but has significant disadvantages compared 
to the simplicity of radionuclide imaging. 

When multiple spleens are present, the body may tend 
toward bilateral left-sidedness with absence of normal 
right-sided structures (table 2) [7, 8]. The inferior vena 
cava may terminate at the hepatic level with venous 
continuation via the azygous or hemiazygous system. 
Malpositions or other associated cardiac anomalies are 
not always present [7 ]. 

Absence of the spleen is associated with a tendency 
toward bilateral right-sidedness with absence of normal 
left-sided structures (table 3) [5, 17, 18]. Cardiac mal- 
positions or other cardiac anomalies are invariably present. 
The physiologic cardiac lesion in usually severe and re- 
sembles tetralogy of Fallot: pulmonary stenosis or atresia 
with a right-to-left shunt across a ventricular septal defect. 
Total anomalous pulmonary venous return may also be 
present. Howell-Jolly bodies may be seen in the blood 
smear. 

Polysplenia and asplenia are thought to be closely related 
defects of early embryogenesis reflecting persistence of 
normally symmetrical embryonal structures [8, 13]. These 
conditions represent a spectrum of abnormalities; whereas 
there may be a tendency to bilateral left-sidedness or 
right-sidedness, some patients show intermediate features 
[13, 19]. 
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Fig. 1. — Diagnostic approach. 





Fig. 2. — Case 1. A, Chest radiograph showing aortic arch on right; position of cardiac apex not obvious. Stomach bubble is on right, 
and liver shadow appears to be on left. 299niTc sulfur colloid forward angiocardiogram (anterior view), showing superior vena cava and 
venous atrium on left (small arrow). Right ventricle and cardiac apex Varge arrow) are on right; main pulmonary artery is filled (doub/e 
arrow). C, Static anterior abdominal images showing spleen on right and liver on left Diagnosis: situs inversus, configuration 3. 
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RADIONUCLIDE IMAGING IN CARDIAC MALPOSITION 


In summary, the important diagnostic features include 
the positions of the right or systemic venous atrium, the 
stomach, and the cardiac apex; interruption of the 
inferior vena cava and absent or multiple spleens are 
also key points. A diagnostic approach based on these 
points is outlined in figure 1. Two examples are presented 
below. 

Case Reports 


Case 1 
* 


A 26-year-old female hospital employee was referred for an 
annual chest radiograph. She had no history of cardiac disease. 
An appendectomy had been performed at age 16; she was told 
that there had been some difficulty in locating the appendix. 
The chest radiograph (fig. 24) showed marked thoracolumbar 
scoliosis. The aortic arch was on the right, but the position of 
the cardiac apex was not obvious. The stomach bubble was on 
the right, and the liver shadow appeared to be on the left. A 
Te sulfur colloid forward angiocardiogram (left arm injection) 
showed the venous atrium on the left and right ventricle and 
main pulmonary artery on the right (fig. 28). Subsequent static 
images showed the liver on the left and spleen on the right 
(fig. 2C). Using the flow chart outlined in figure 1, a diagnosis 
of sitas inversus (configuration 3) was made. There was no 
evidence of associated congenital cardiac abnormality by history, 
physical examination, or electrocardiogram. 


Case 2 


A 33-year-old female psychiatric patient was referred for an 
admission chest radiograph. She had no previous history of 
cardiac disease. The radiograph (fig. 3A) showed the aortic 
arch and cardiac apex on the left. There was a prominent venous 
shadow in the right paratracheal area. The gastric bubble 
appeared to be on the right. This was confirmed by a previous 
upper gastrointestinal examination (fig. 38). The 99mTc sulfur 
colloid forward angiocardiogram (pedal injection, only 2 mCi) 
showed the venous atrium on the right. There was apparent 
interruption of the inferior vena cava with hemiazygous con- 
tinuation to the left innominate vein (fig. 3C). The liver was on 
the right; multiple spleens were present (figs. 3D and 36). 
Using the approach outlined in figure 1, a diagnosis of poly- 
splenia was made. The pulmonary vascularity on the chest 
radiograph was considered normal. There was no evidence of 
cardiac disease by history, physical examination, or electro- 
cardiogram. The patient refused further evaluation. It is pre- 
sumec that she represent one of the small group of polysplenia 
patients without associated congenital cardiac anomaly (table 2). 
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Inherent Cellular Radiosensitivity of Human Tumors of Varying 
Clinical Curability 


RALPH R. WEICHSELBAUM,! J. EPSTEIN,! JOHN B. LITTLE,! AND PAUL KORNBLITH? 


It is well known that radiation therapy can be success- 
fully used to cure or control some types of human tumors, 
while consistently failing in others. This has been ascribed 
to several factors including differences in the intrinsic 
sensitivity of the tumor cells and in their ability to recover 
from radiation damage. In this study, human tumor cells 
from an osteogenic sarcoma, a glioblastoma, and two 
medulloblastomas, as well as cells from human skin, were 
established in tissue culture, and the in vitro x-ray survival 
and DNA repair parameters determined. No significant 
differences in either clonogenic survival or DNA strand 
rejoining ability could be detected among these human 
tumors or skin cells, despite the wide variability in their 
radiocurability in vivo. In addition, skin cell strains derived 
from patients exhibiting markedly sensitive or resistant 
skin reactions during fractionated radiotherapy showed 
no differences in survival characteristics from normal 
controls. It is therefore suggested that the wide range of 
radiocurabilities seen among various human tumors can- 
not be explained on the basis of inherent cellular factors 
responsible for the survival of tumor celis after 
x-irradiation. 


Multiple biological factors influence the local radiocurability 
of any given tumor. Among the more important may be 
the intrinsic ability of tumor cells to recover from x-ray 
damage. Bergonié and Tribondeau [1] were among the 
earliest workers to postulate that the damaging effects of 
radiation occurred at the cellular level. They concluded 
that the cells which were most susceptible to radiation 
damage were those with the greatest reproductive po- 
tential, the most rapid mitotic rate, and the least morpho- 
logical differentiation. For example, stem cells of the 
hematopoietic and gastrointestinal systems, which are 
morphologically primitive and have continuously high rates 
of proliferation, are particularly sensitive to radiation, as 
manifested by cell death. One exception to this general 
rule is the human small lymphocyte. The lymphocyte is a 
highly differentiated fixed postmitotic cell which exhibits 
a rapid and early cell death following exposure to ionizing 
radiation. Nondividing cells exhibit an "interphase" death, 
as distinguished from the radiation-induced reproductive 
failure seen in actively dividing cells [2]. 

A further classification of types of radiosensitivity is 
based upon tumor or tissue response rather than actual 
postirradiation cell viability. The term radioresponsiveness 
is used to connote the rate of regression of a tumor mass, 
whereas the term radiocurability indicates whether a 





sufficient number of tumor cells can be killed to prevent 
local recurrence [3]. Clinically, these concepts have been 
shown to be useful. For example, an oat cell carcinoma of 
the lung may disappear radiographically after 3,000 rad; 
since it may recur locally at some later time, it is considered 
radioresponsive. Conversely, carcinoma of the prostate 
may receive as much as 7,000 rad, show no sign of 
regression for up to 6 months, and never recur locally. 
Thus because it is sterilized locally, it is considered 
radiocurable [4]. 

To account for these empirical observations, it has been 
suggested that inherent cellular factors may determine a 
tumor cell's ability to proliferate after radiation exposure 
and that these factors influence the cell's ability to repair 
radiation damage. Quantitatively, these factors are ex- 
pressed in terms of survival curve parameters: slope, 
shoulder, and extrapolation value, terms which have be- 
come important since the development of in vitro assays 
for survival. The most important such assay was the 
development of in vitro single cell survival method§ by 
Puck and Marcus in 1956 [5]. These investigators first 
described tissue culture methods which have made it 
possible to examine the reproductive capacity (survival) 
of single cells following exposure to x-rays; these methods 
have made it possible to assess the role which many 
different factors play in cellular response to radiation. 

In the past 20 years, cells of both human and animal 
origin have been studied by in vitro survival curve tech- 
niques. However, only one of the human lines examined 
so far could be clearly demonstrated to be composed of a 
pure population of tumor cells on the basis of tissue 
culture criteria for tumor cells [6]. While many animal 
tumor cell lines studied could be shown to be composed 
of a pure cell type, the extrapolation of radiobiological 
results from animal to human cells is of questionable 
value. Therefore, it has remained to develop pure human 
tumor lines in culture and determine their radiobielogical 
properties in vitro. McGrath and Wiliams [7] first de- 
scribed the alkaline sucrose gradient centrifugation tech- 
nique for detecting radiation-induced single strand breaks 
in the DNA ribose backbone. They showed that these 
breaks were rapidly rejoined in bacterial cells. Since that 
time, similar experiments have been performed with mam- 
malian celis [8]. The British Medical Research Council 
has suggested studying the repair of radiation-induced 
DNA strand breaks in established solid animal tumor lines 
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of varying radiosensitivities [9]. To our knowledge this 
has not been done, at least in a systematic fashion. 

In the present study, we describe the in vitro survival 
parameters and DNA repair capacities of a clonally derived 
human osteogenic sarcoma and a human glioblastoma, 
two tumor types known to be both nonresponsive as well 
as of low radiocurability at conventional doses in vivo 
[10, 11]. The parameters of these cells are then compared 
to those of two human medulloblastomas, tumors known 
to be relatively radiocurable as well as radioresponsive 
[11, 12]. In addition, all tumor lines were compared to 
the survival and DNA repair characteristics of normal 
(nonmalignant) human diploid skin fibroblasts. Skin fibro- 
blast cultures were derived from patients who exhibited 
both normal and idiosyncratic skin responses to standard 
radiation therapy regimens. 


Materials and Methods 


Tissue Culture 


A human osteogenic sarcoma of the femur was obtained by 
surgical excision from a 13-year-old female who had received 
no prior therapy. The tumor specimen was minced into 1 mm? 
pieces, rinsed several times in balanced salt solution, and three 
such pieces attached to 100 mm diameter Falcon petri dishes, 
as described elsewhere [13]. A cloned population of cells was 
developed and used in these experiments. This tumor line, 
designated TX-4, retained a morphology in culture similar to 
that seen in the original tumor specimens taken at the time of 
surgery. This line was maintained in a medium composed of 
40% Ham's F-10, 40% Eagle's minimum essential medium, 7.596 
horse serum, 7.5% fetal calf serum, 450 mg/liter glucose, 
3.3 mg/liter sodium pyruvate, and 50 pg/ml Aureomycin 
(Lederle). 

An established line of human glioblastoma, derived from a 
57-year-old male with histologically confirmed grade 4 glio- 
blastoma was used without cloning; it was designated TX-13. 
Two established lines of human medulloblastoma (TX-7 and 
TX-14), derived from a 16-year-old female and a 41-year-old 
male, respectively, were used without cloning [14, 15]. All brain 
tumor lines were grown in Ham's F-10 medium supplemented 
with 15% fetal calf serum (vol/vol) and 50 ug/ml! of Aureomycin. 

Human diploid skin fibroblasts were obtained as percutaneous 
punch biopsies of the volar area of the forearm and explanted 
into culture in this laboratory as described above. EX-25 was 
derived from a normal 24-year-old Caucasian male never exposed 
to radiation therapy. EX-14, a putatively sensitive cell etrain, 
was derived from a 61-year-old Caucasian female who developed 
marked erythema and moist desquamation of the chest wall 
after 2,200 rad fractional external beam radiotherapy (*?Co). 
This skin reaction occurred at a dose 2 SD from the mean dose 
at which moist desquamation developed (usually 4,500 rad) and 
was quantifiably an idiosyncratic clinical reaction [16]. EX-22, 
a putatively resistant strain, was derived from an 80-year-old 
Caucasian male who developed no mucositis after 6,500 rad 

efractionated external beam radiotherapy (4 MeV linear acceler- 
ator) to the oral cavity with opposed lateral fields. An additional 
4,000 rad with interstitial 1??lr, given at approximately 1,000 
rad/day, produced very little mucositis. This was an idiosyncratic 
reaction quite opposite to that of EX-14, based on the judgment 
of several experienced radiotherapists (G. F. Zinninger, personal 
communication). 
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Monolayers of these cultures were grown and maintained in 
Eagle's minimal essential medium supplemented with 1596 fetal 
calf serum, 900 mg/liter glucose, 6.6 mg/liter sodium pyruvate, 
50 u/ml penicillin, and 50 ug/ml streptomycin. All cultures were 
grown at 37°C in a 5% CO; humidified atmosphere and tested 
and found free of mycoplasma contamination during the course 
of these experiments. 


Survival Experiments 


Stock cultures were trypsinized from morolayer and appro- 
priate cell numbers distributed to replicate 100 mm diameter 
Falcon petri dishes containing 10 ml of medium. Then 24 hr 
after plating, cultures were irradiated at room temperature with 
a 250 kVp General Electric Maximar unit operating at 15 mA 
to yield 80 rad/min. Immediately following irradiation, the 
cultures were returned to the incubator for 21—28 days; media 
were changed every 7 days. The petri dishes were fixed in 
Bouin's solution, stained with trypan blue, and only those 
colonies which contained more than 50 cells were scored as 
survivors. Survival points included the average of four replicate 
plates; a least-squares regression analysis was performed to fit 
the survival curves shown. A minimum of three separate experi- 
ments is shown for each cell line. 


Alkaline Sucrose Gradients 


Cells to be examined for ability to rejoin radiation strand 
breaks were trypsinized from monolayer and plated onto 12mm 
diameter plastic cover slides in complete medium at a concen- 
tration of 5 x 10? cells/slide according to the method of Epstein 
et al. [17]. Then 24 hr after plating, the cover slides were 
transferred to fresh complete medium containing 0.25 pCi/ml 
3H-thymidine (6.7 Ci/mM, New England Nuclear) for 48 hr. 
Following the label period, the cover slips were transferred to 
fresh medium supplemented with 5 x 10° M thymidine for 
approximately 60 min. The cells on the cover slides were 
exposed to 10 krad gamma radiation at room temperature in 
complete medium in an elapsed time of approximately 45 sec. 
Following irradiation, the cells were either returned to the 37°C 
incubator for varying amounts of repair incubation or were 
lysed directly onto the gradients. Linear alkaline sucrose gradi- 
ents (5%—20%) were composed of 0.90 M NaCl, 0.10 M NaOH, 
and 0.05 M Na;EDTA. A 0.2 ml top layer composed of 0.5 M 
NaCl, 0.45 M NaOH, and 0.05 M NazEDTA overlayed the 
gradients, and the cells were lysed directly from the cover 
slides into this solution. After 4.5—5.0 hr of lysis at room 
temperature, the gradients were centrifuged in an SWB5O.1 
rotor at 5,000 rpm for 15 min and then at 36,000 rpm for 
60 min. Fractions were collected on glass fiber filters by dis- 
placing the gradients from the bottom of the tube with 40% 
sucrose, and the dried filters were counted in a toluene-Liquifluor 
scintillation fluid (New England Nuclear). The profiles are pre- 
sented as percentage recovered radioactivity in each fraction 
versus fraction number. The peak fraction number is obtained 
by calculating the mean of all fractions of the gradient which 
exceed 50% of the radioactivity contained in the maximum 
fraction. 


Results 


The results of x-ray survival experiments performed on 
exponentially growing human tumor cells are presented 
in figure 1. The Do values (inverse of the slope, or the 
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Fig. 1.— Composite radiation survival curves for cells from human 
tumors. Calls grown and irradiated in vitro and survival determined by 
colony formation. Each symbol represents separate experiment. A, Human 
osteagenic sarcoma (TX-4); plating efficiency, 3%-12%. B, Human 
glioblastoma (TX-13); plating efficiency, 595-1296. C, Human medul- 
loblastoma (TX-7); plating efficiency, 595—795. D, Human medulloblastoma 
(TX-14); plating efficiency, 995—1 195. 
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dose in rad required to reduce survival to 0.37 on the 
linear portion of the curve) ranged from 130 to 144 rad. 
The ñ values (extrapolation numbers) for these tumor 
lines fell within the narrow range of 1.3—1.9. The values 
of Do and ñ for each of the tumor cell lines examined are 
presented in table 1. It can be seen that there are no 
significant differences among any of these tumor lines. 

If clinical radiocurability can be considered as predictive 
of the inherent radiosensitivity of the cells in the tumor, 
then one might have expected those tumors which are 
locally nonradiocurable, such as osteogenic sarcoma and 
glioblastoma, to show higher Do or A values compared 
to the clinically more curable medulloblastomas. As can 
be seen from table 1, this was not the case. 

Survival curve parameters similar to those obtained for 
the human tumor lines were obtained for the three 
strains of human diploid skin fibroblasts described earlier. 
The results are shown in figure 2. The Do values ranged 
between 104 and 138 rad and the ñ values between 0.8 
and 1.1. There were no statistically significant differences 
between strains in any of these parameters. 

In preliminary experiments, the capacity of three of 
the cell lines to rejoin gamma _ radiation—induced DNA 
strand breaks was examined. The results are presented 
in figure 3. It can be seen that TX-4 (osteogenic sarcoma), 
TX-13 (glioblastoma), and EX-25 (normal diploid fibro- 
blast) all restored DNA molecular weight to the cogtrol 
(unirradiated) level within 30 min after exposure to 10 
krad of gamma irradiation. We could demonstrate no 
significant differences in strand-rejoining rates among 
these three cell types. 


Discussion 


The tumor lines selected for this study are known to 
have greatly different radiocurabilities. Medulloblastoma 
has been reported to be locally controlled in 30%—35% 


TABLE 1 


Survival Parameters 








Cell Strain or Line 


Origin or Type 


Strand: 
Rejoining 
Do (rad) n (min) 


——————————————————————————————Á—Á————Á——————————— 


Diploid skin fibroblasts: 


EX-14................. Skin fibroblast 104 1.17 

ENS a o2 ie nha i poo Skin fibroblast 138 0.79 ane 

EX-25. Skin fibroblast 132 0.95 30 
Human tumors: 

[^ — P" Osteogenic sarcoma 144 1.93 30 

TNT. La iade Resp ra Glioblastoma 143 1.36 30 

pe Cr MP ERE Medulloblastoma 135 1.48 


Medulloblastoma 


130 1.62 


* 
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Fig. 2. — Composite survival curves for diploid skin fibroblasts. Cells grown and irrediated in vitro and sur- 
vival determined by colony formation. Each symbol represents separate experiment. A, Patient with unusually severe skin . 
reaction during radiation therapy (EX-14); plating efficiency, 795—1095. B, Patient with unusually mild reaction to high 
dose radiotherapy (EX-22); plating efficiency, 775-2576. C, Normal adult male (EX-25); plating efficiency, 895-2276. 
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of affected patients after a total dose of 5,000—5,500 rad 
[11, 12]. Glioblastoma multiforme, however, is locally 
controlled only in approximately 5% of cases after doses 
as high as 6,500 rad [11]. Similarly, osteogenic sarcomas 
are notoriously difficult to control locally even with very 
high doses of fractionated radiotherapy. Clinically, there- 
fore, these three are examples of tumors which exhibit 
both good and poor responses to radiation in terms of 
radiocurability. However, when these tumors were cul- 
tured and irradiated in vitro under identical conditions of 
exponential growth, there was no significant difference 
among them in any of the radiation survival curve 
parameters. 

The skin fibroblasts obtained from EX-22, EX-14, and 
EX-25 similarly exhibited no differences in their survival 
curve parameters, despite wide variations in apparent 
clinical sensitivity of the skin. 

It could be argued that because of low plating efficien- 
cies in these experiments (3%—25%), only a subpopulation 
of each cell line was actually examined. However, survival 
curve parameters were not influenced by plating efficien- 
cies which varied over the nearly 10-fold range (3%—25%) 
observed among different experiments. Furthermore, 
survival curves were always monophasic in shape. For 
these reasons, we conclude that the low plating efficiency 


.has not influenced the results and that the survival 


characteristics may be considered representative of those 
for the entire population of cells. 

Borranco et al. [6] have reported an ñ of 40 for human 
melanoma cells cultured in vitro. This value is considerably 
larger than that found in any of the clinically radioresistant 


tumors examined in our studies. However, since the 
authors did not examine nonmalignant human cells in a 
parallel study, their result is difficult to interpret. Since 
small variations in cultura! and radiation techniques among 
laboratories may account for significant differences in 
survival curve parameters, we hesitate to compare our 
results to theirs, particularly since we have not examined 
melanoma cells. 

The exact relationship between strand rejoining and the 
repair of radiation damage has yet to be clearly delineated. 
In the present experiments, no differences were found 
between the normal diploid fibroblasts, glioblastoma cells, 
or osteogenic sarcoma cells with regard to the rate of 
rejoining of single stranc breaks. It is interesting to note 
that under conditions which show no differences between 
the survival parameters of different cell lines, we can also 
demonstrate no differences in DNA strand rejoining ability. 
However, we can make no general inferences with respect 
to the relationship between in vitro survival and DNA 
strand rejoining capacity. 

From data presented here in which identical conditions 
of exponential growth and irradiation were employed, we 
are unable to find any significant differences in inherent 
radiosensitivity among cells from osteosarcoma, medullo- 
blastoma, glioblastoma, and human skin fibroblasts from 
patients exhibiting abnormal reactions to radiation. These 
findings would suggest that other factors account for the 
differing responses exhibited by thes? cells in vivo. Among 
these factors may be oxygenation, growth kinetics, and 
tumor cell repopulation kinetics. 
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Fig: 3. — Capacity of three cell lines to rejoin gamma radiation-induced 


DNA strand breaks. Cells labeled with 3 H-TdR were either lysed directly 
onto 576—206 alkaline sucrose gradients (controls) or exposed to 10 krad 
of $9 io gamma radiation and returned to complete medium at 37° for 
varying periods of repair incubation before lysis. Unirradiated (control) 
DNA of ail three cell lines sedimented between fractions 15 and 17. DNA 
of celis exposed to 10 krad and lysed immediately (X + O) sedimented 
between fractions 9 and 11. DNA of cells exposed to 10 krad and allowed 
to repair for 10 min (X -- 10) sedimented between fractions 11 and 14. 
Following 30 min of repair incubation (X + 30), strand rejoining was com- 
plete in ali three cell lines as evidenced by return of DNA peaks to fractions 
15-17. 
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Case Reports 


Balloon Obturation Bowel Obstruction: A Hazard of Drug Smuggling 


T. A. FREED,’ LARRY N. SWEET,? AND PETER J. GAUDER? 


Ingested opaque foreign bodies are usually readily 
identifiable and rarely result in medical complications 
of obstruction of perforation. This case demonstrates 
the radiographic appearance of a common object visual- 
izec in an unexpected location, partially inflated toy 
balioons in the alimentary tract. The balloons had been 
filled with cocaine and ingested. The smuggling attempt 
failed when the balloons caused obturation obstruction 
of the small bowel necessitating medical treatment. 


Case Report 


A 26-year-old white male was admitted to the emergency 
room complaining of abdominal cramps, nausea, and vomiting 
of 24 hs duration. He was extremely apprehensive and would 
not divulge any information other than his symptoms. Ab- 
dominal radiographs (figs. 1 and 2) demonstrated multiple 
cigar-shaped foreign bodies in the stomach and small bowel. 
There were multiple dilated fluid-filled small bowel loops and 
virtually no gas in the colon, an appearance compatible with 
high: grade small bowel obstruction. 

When confronted with the radiographic findings and rec- 
ommendation for surgery, the patient related further history. 
Ten days prior to admission he swallowed 24 sugar-filled bal- 
loons which he easily passed per rectum. While in Europe, 3 
days before admission, he swallowed 36 double-layered bal- 
loons, this time filled with pure cocaine. The patient returned 
to the United States. The following day, he had abdominal 
cramps, but took laxatives and passed eight balloons with 
liquid stool. No additional balloons were passed, and he be- 
came apprehensive because of the abdominal cramps and fear 
that the balloons would dissolve with lethal intoxication by 
absarption of pure cocaine. 

The patient initially refused surgery, but after a second 
series of abdominal radiographs several hours later showed 
continued signs of bowel obstruction, he consented. Gas- 
trostomy revealed 24 multilayered balloons in the stomach. 
Several ileotomies were necessary to remove four balloons in 
the small bowel; the lowest three were impacted in the ileum 
about 46 cm from the ileocecal valve. The patient had an 
uneventful postoperative course and was discharged to the 
autherities. 

The balloons were 7.0-8.0 cm long and 1.5 cm in diame- 
ter. Five balloons had ruptured outer layers, but all had intact 
inner layers. More detailed analysis was performed by the 
Marin County sheriff's office. The contents of five balloons 
weighed 330 g and contained cocaine that was 9596 pure. 
it was estimated that the total cocaine content exceeded 160 
g. Newspaper accounts stated the cocaine content of the bal- 
loons was worth $50,000-$100,000 on the street market. 


* 





Discussion 


Obturation obstruction of the small bowel is rare, 
usually due to obstruction by phytobezoars, impaction 
of medications, or by gallstones after cholecystoduo- 
denal fistulization [1]. In this case, obturation was 
caused by impaction of several distended balloons in 
the distal ileum. It is generally accepted that ingested 
objects which pass through the esophagus will success- 
fully traverse the remainder of the alimentary tract. Al- 
though individual cocaine-filled balloons were probably 
of nonobstructing caliber, we postulate that obturation 
occurred because several became  entangled. The 
presence of 24 balloons in the stomach may have also 
been due to entanglement, preventing passage into the 


Sioa 





Fig. 1. — Abdominal radiograph showing paucity of intestinal gas and 
multiple blade—shaped objects (cocaine-filled balloons) in stomach ande 
pelvic small bowel loops. 
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Fig. 2. — Detail view of cocaine-filled balloons. A, Balloons with crescentic lucency (arrow) possibly representing air trapped between double"balloons. 
B, Obstructing balloons in deum (arrows). 


duoXenum. There "was no history of previous surgery to 
suggestihat adhesions had caused extrinsic areas of 
narrowing to predispose to obturation obstruction. 

Although the obstruction was a major medical prob- 
lem, the primary concern was possible lethal cocaine 
overdose from balloon rupture. The outer layer of five 
balloons had ruptured at the time of surgery, and it is 
likely that, had the smuggler further delayed medical 
attention, the inner layer of some balloons would have 
ruptured releasing cocaine in the gastrointestinal tract. 

The cocaine content within the balloons was about 
150 times the uniformly fatal dose of 1.2 g (given 
parenterally or applied to mucous membranes) [2]. How- 
ever, the lethal dose can be as low as 20 mg [2]. In 
this case it is more difficult to estimate the lethal dose. 
Since the cocaine content within the balloons was at 
least 150 times the lethal absorbed dose, the rupture 
of evet one balloon with only partial absorption of its 
contents could próbably have resulted in a fatal ,over- 
dose. 

It is interesting to speculate on the frequency of use 
of the ingestion technique by drug smugglers. In the 
medical literature, there is one similar report, a case 
of severe hashish intoxication resulting from rupture of 
one of 25 ingested balloons containing hashish oil [3]. 
There is also a recent newspaper account of a smug- 
gler's death from cocaine overdose following rupture of 


an ingested cocaine-containing condom in small bowel 
[4]. 

Cocaine is the most prized and consequently expen- 
sive illicit drug, having a street price in 1972 of about 
$50 a "spoon" (1 g) or $10 a "snort" (200 mg) [5]. 
Because of the tremendous potential financial gain for 
the smuggler, it is likely that the oral ingestion tech- 
nique will continue to be used despite the medical haz- 
ards. This may result in further opportunities for radiol- 
ogists to detect this type of smuggler by identifying the 
nature of unusual ingested foreign bodies such as 
balloons and recognizing their possible use as re- 
ceptacles for illicit drugs. 
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Hemobilia Following Needle Biopsy of the Liver 


RONALD A. SELTZER,'? STANFORD B. ROSSITER,’ LAWRENCE R. COOPERMAN,? AND DANIEL LIEBOWITZ* 


Hemobilia or hemorrhage into the biliary tree is an un- 
common cause of gastrointestinal bleeding, usually 
resulting from blunt abdominal trauma or rupture of a 
hepatic artery aneurysm [1]. It is a rare complication of 
liver biopsy; only five cases have been reported [1—3]. 
In three patients, identification of the Dleeding site was 
delayed and two unsuccessful operations were per- 
formed; one patient died. We report an angiographically 
documented case of hemobilia following liver biopsy in 
which the bleeding resolved spontaneously. 


Case Report 


A 24-year-old white male with a history of alcoholism and 
drug abuse was admitted for removal of a middle ear choles- 
teatoma. Routine screening showed slight elevation of the 
serum SGOT and SGPT. Serum bilirubin and prothrombin 
time were normal, and the serum was positive for hepatitis- 
associated antigen. 

A liver biopsy was performed to exclude active hepatitis. 
Two passes were made with a Travenol disposable cutting 
needle (2.1 mm diameter, 20 mm specimen notch). There 
was mild right upper quadrant discomfort following the bi- 
opsy, and specimen showed chronic viral hepatitis. 

Four days after the biopsy, the patient experienced sudden 
right upper quadrant and epigastric pain followed by melena. 
Four units of blood were required over the next 5 days to 
maintain the blood hemoglobin. The bilirubin was 8.0 mg/100 
ml at the onset of pain but decreased to 2.7 mg/100 ml 
when the bleeding subsided. An upper gastrointestinal series 
was normal. 

Twelve days after the biopsy there was an identical episode 
of epigastric pain, hematemesis, and melena with an elavation 
in serum bilirubin and a drop in hemoglobin. The hemoglobin 
was maintained with blood transfusions (4,000 ml). The pa- 
tient refused arteriography or surgery. Twenty-one days after 
the initial biopsy he consented to celiac arteriography which 
showed extravasation from a branch of the right hepatic artery 
into a branch of the right hepatic duct (fig. 1). The catheter 
could not be manipulated into the hepatic artery. The patient 
became agitated and the procedure was abandoned. Bleeding 
ceased clinically that day. The patient refused further proce- 
dures and signed out against medical advice. 

A third, mild episode of hemobilia 3 weeks later subsided 
with bed rest. No further bleeding has occurred in the en- 
suing 6 months. 


Discussion 


Needle biopsy of the liver carries an estimated mor- 
tality of less than one in 5,000 [4]. The most common 
clinical complication is pain, which occurs in about 596 
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of cases [5]. Other complications include hematoma, 
arteriovenous fistula, pleural or peritoneal hemorrhage, 
pneumothorax, infection, and bile peritonitis. Their in- 
cidence depends on the diligence with which they are 
sought. Thus Raines et al. [6], using pre- and postbiopsy 
liver scans, were able to demonstrate intrahepatic he- 
matoma in three of 40 consecutive patients. Overt 
bleeding was not evident in any of the cases. Similarly, 
arteriography performed after needle biopsy of the liver 
has demonstrated asymptomatic needle tracts, an- 
eurysms, arteriovenous fistulae, and hematomas, both in 
patients and experimental animals [7-9]. 

The current case is the sixth reported instance of 
hemobilia following needle biopsy of the liver. Neither 
age, clinical condition, liver status or histology, needle 
type, nor number of attempts seems to be an underlying 
factor. In no case was a bleeding diathesis evident. 

Clinically, all patients developed the classic triad of 
hemobilia: right upper quadrant pain (biliary colic), 
fluctuating jaundice, and gastrointestinal hemorrhage. 
The findings developed within 2—6, days. In cases tn 
which diagnosis was delayed, there were repgated 
attacks extending from days to weeks, apparently re- 
flecting intermittent accumulation and discharge of 
blood from the biliary tree. 

Diagnosis of the bleeding site was made at lapar- 
otomy in one patient and by celiac arteriography in the 
other five, but two of the latter had been subjected to 
prior exploratory laparotomies with placement of a T 
tube into the common duct. The exact site of bleeding 
was not discovered at surgery in either patient and both 
continued to bleed [1, 3]. 

In three cases, the arteriogram showed contrast ma- 
terial flowing from a hepatic artery branch into a branch 
of the biliary tree [1, 3]. In one [3], the flow was so brisk 
as to outline a clot-filled common duct and the duode- 
num. Also, in one case, a small false aneurysm was 
demonstrated, while in the fifth a laceration was shown. 

Once the site of bleeding was identified, two pa- 
tientse were operated on immediately for definitive treat- 
ment. Of the four patients who were observed, in two, 
including the present case, bleeding stopped spontane- 
ously after 1-3 days. However, a final transient epi- 
sode of renewed bleeding occurred in the present case. 
Continued bleeding necessitated ligation of the bleed- 
ing vessel in one patient and the right hepatic artery in 
the other. Except in the case of massive extravasation 
[3], the arteriogram was of little value in predicting , 
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Fig. 1.—Subtraction film from arterial phase of celiac arteriogram 
showing extravasation of contrast material from small arterial branch 
(small arrows) into branching tubular structure (/arge arrow) thought to 
represent branch of right hepatic duct. 


whith patients would continue to bleed. Embolization 
was 'empted, although recently we have learned 
of an additional case which was successfully embolized 
through an angiographic catheter with permanent con- 
trol of bleeding (J. W. Walter, personal communica- 
tion). 


Conclusions 


Although uncommon, hemobilia should be considered 
a cause of gastrointestinal hemorrhage in a patient who 
has had a recent liver biopsy. Once suspected, immedi- 
ate diagnostic arteriography is indicated to avoid un- 
necessary (and possibly unsuccessful) exploratory 
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surgery. Even though the bleeding site is demonstrated 
at arteriography, unless bleeding is massive, a trial of 
conservative therapy may allow spontaneous closure of 
the fistula. In view of recent successes with catheter- 
induced embolization of various other bleeding sites 
(kidney, gastrointestinal tract, lung) and the recent suc- 
cessful embolization of a case of hemobilia, an argu- 
ment can be made for an attempted embolization of the 
bleeding hepatic artery either at the time of initial diag- 
nostic angiogranhy or later if conservative management 
fails. In the face of continuing bleeding, a direct surgical 
attack may be made on the bleeding vessel since its 
site has been demonstrated angiographically. 
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Angiographic Demonstration of a Pancreatic ‘‘Vipoma”’ in the WDHA Syndrome 


M. LEA THOMAS,’ G. H. R. LAMB, AND M. A. BARRACLOUGH 


Four erdocrine syndromes may result from tumors of 
the islets of Langerhans: hyperinsulinism caused by a 
beta cell tumor; the Zollinger-Ellison syndrome caused 
by oversecretione of gastrin by a non-beta cell tumor; 
hyperglucagonism with diabetes caused by an alpha 
cell tumor; and the rare syndrome of watery diarrhea, 
hypokalemia, and achlorhydria (WDHA) due to excess 
secretion of vasoactive intestinal polypeptide by a non- 
beta cell tumor (vipoma) [1]. While pancreatic angiog- 
raphy has been extensively employed in the detection 
of other types of islet cell syndromes, we found only 
two examples of its use in the WDHA syndrome, al- 
though more than 50 reports of this syndrome have been 
published [2]. A tumor was demonstrated angiographi- 
cally in only one case [3]. We describe the angiographic 
appearances of a benign tumor producing large amounts 
of vasoactive intestinal polypeptide (VIP) in a patient 
with the WDHA syndrome. 


Case Report 


A 54-year-old man with a 2 year history of intermittent di- 
arrhea was examined at our institution, complaining of diar- 
rhea three or four times daily. His condition had deteriorated 
over the prior 6 months and he had lost 19 kg of weight. 
Stools were watery and without any apparent blood or excess 
mucus. On examination, generalized erythema, a blood pres- 
sure of 103/66 mm Hg, and generalized muscular deteriora- 
tion were found. Sigmoidoscopy revealed inflammation of the 
rectum and distal colon, considered typical of ulcerative proc- 
tocolitis. Rectal biopsies supported this finding and showed 
histological changes of a proctitis. Plasma sodium, potas- 
sium, bicarbonate, and urea levels were 128, 1.7, 16, and 10 
mmol/liter, respectively. 

Because of the sigmoidoscopic and histologic appearances 
of the rectum, a preliminary diagnosis of ulcerative procto- 
colitis was made. However, the severity of the patient's potas- 
sium depletion, acidosis, cutaneous vasodilatation, and low 
blood pressure suggested the possibility of a VIP-secreting 
tumor. The plasma VIP concentration was measured and 
found to be 1,030 pg/ml (normal < 10 pg/ml). 

An arteriogram was performed using a preformed no. 8 
French femorovisceral Cordis Ducor catheter (Cordis Corpo- 
ration, Miami, Fla.). The catheter was introduced into the 
celiac axis using a percutaneous femoral arterial technique. 
Contrast material (50 ml of 60% meglumine iothalamate) was 
injected at 15 ml/sec using a power-assisted pump. Begin- 
ning simultaneously with the injection, three films/sec were 
taken for 4 sec, followed by one film every 2 sec for an addi- 
tional 10 sec. The findings revealed a mass in the region of 
the pancreas. There were no complications associated with 
the procedure. 

At surgery, an extremely vascular tumor 8 cm in diameter 
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was found in the body and tail of the pancreas. There was a 
palpable systolic tremor, and the surface of the tumor was 
covered with a profusion of large tortuous veins. A hemipan- 
createctomy was performed. 

Histological studies using conventional staining techniques 
(H and E) revealed the presence of an endocrine tumor com- 
posed of cuboidal or round celis arranged in trabecules or 
masses separated by bands of connective tissue. Histological 
staining for endocrine secretory granules (lead hematoxylin 
and silver imgregnations) was positive. Immunohistochemical 
studies were carried out on fixed tissue using antibodies 
against pure porcine VIP. Most tumor cells were highly reac- 
tive; controls were negative. Ultrastructural studies revealed 
the presence of regular numbers of polymorphic electron- 
dense secretory granules surrounded by a delicate membrane 
and a small halo, consistent with a pancreatic VIP-secreting 
non-beta cell tumor, 

Following surgery, the patient recovered completely. 


Angiographic Findings 


The celiac axis and the splenic artery were enlarged, «77 


and the superior mesenteric artery ros® ftom the cffiac 
axis (fig. 14). A tumor about 10 cm in dia was 
seen in the lateral part of the body and tail of the pan- 
creas. It was supplied by the dorsal pancreatic artery 
and its branches including the transverse pancreatic 
artery and by branches of the splenic artery including 
the pancreatica magna and caudal pancreatic arteries 
(fig. 18). Several large veins were observed draining 
into an enlarged splenic vein which joined the portal 
system (fig. 1C). Numerous pathologic vessels and a 
dense, clearly defined tumor blush were present (fig. 
1C). The jejunal branches of the superior mesenteric 
artery, while not supplying the tumor, were stretched 
around its lower margin (fig. 1A). The hepatic artery and 
its branches appeared normal, and there was no evi- 
dence of secondary deposits within the liver. 


Discussion . 


The accuracy of angiography in demonstrating islet 
cell adenomas generally ranges from 3396 [4] to 8896 
[5], the overall success rate being about 6096, The an- 
giographic abnormalities vary with the size of the 
tumor; in small lesions the predominant finding is a 
well circumscribed rounded area of increased contrast 
accumulation in the capillary and venous phases. In 
small tumors, demonstrable tumor vessels are scant or 
absent. As the adenoma becomes larger, more tumor 
vessels appear and the artery supplying the lesion 
dilates [6]. 

The angiographic diagnosis of islet cell tumors can 
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Fig. 1.— A, Selective celiac axis arteriogram showing stiperior mesenteric artery rising from celiac axis. Splenic artery and branches 
are enlarged. Jejunal branches of superior mesenteric artery are bowed downward by mass. B, Arterial phase showing extensive 
pathological circulation in body and tail of pancreas. C, Venous phase showing clearly defined dense vascular blush outlining tumor 
and enlarged splenic vein. Hepatogram shows no evidence of metastases. 


be difficult especially when small or relatively avascular, 
and superselective techniques and subtraction may be 
required. Because the tumor in our patient was large 
„and extremely vascular, such techniques were not re- 
quired. 

Few angiographic studies have been carried out in 
patients with the WDHA syndrome, and the angio- 


« graphic pattern has yet to be fully evaluated. A tumor 


demonstrated angiographically by Goulon et al. [3] was, 


like our own, highly vascular and easily identified. This 
vascularity may be an important feature of vipomas and 
help to distinguish them angiographically from other 
islet cell tumors. VIP is an extremely potent vasodilator, 
and the very high tissue concentration in the region of 
the tumor would tend toward marked vasodilatation 
and an increase in vascularity. 

At surgery, the VIP concentrations in blood samples 
taken simultaneously from a peripheral and the portal 
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vein were 1,271 and 5,062 pg/ml, respectively. Much 
higher levels would be expected in the veins draining 
the tumor. Such high luminal concentrations of the hor- 
mone would relax venous smooth muscle and might 
explain the marked dilatation of veins draining the 
tumor. In the other reported case demonstrated angio- 
graphically [7], a faint vascular stain was noted in the 
venous phase in the region of the tail of the pancreas. 
At surgery this was found to be caused by non-beta cel! 
hyperplasia. x 

The site of the lesion may be helpful in diagnosis. 
in the 27 patients with the WDHA syndrome reported by 
Kraft et al. [8], the islet cell neoplasm was found in the 
body and tail of the pancreas in 22. 

Patients with the WDHA syndrome may have single 
or multiple benign adenomas, islet cell hyperplasia, or 
malignant tumors which also may be multiple [2]. Pan- 
creatic angiography may help distinguish these three 
types and determine whether the tumors are multiple. 

Since 75% of patients with WDHA syndrome due to 
a malignant non-beta cell tumor have metastases [2], 
hepaticeangiography is important as it may demonstrate 
metastatic foci in the liver. Verner et al. [2] reported 
that of the 37% of their patients who had malignant 
tumors with metastases, only two benefited from sur- 
gery. Thus the finding of liver metastases may consider- 
ably affect patient management. Metastases from VIP- 
producing tumors may prove to be as vascular as the 
primary tumors and may therefore fend themselves to 
angiographic demonstration. Visualization of feeding 
arteries and draining veins may also considerably aid 
the surgeon. 
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ADDENDUM 


Another case in which a VIP-producing tumor was demon- 
Strated angiographically has recently been published (see 
Gold et al., Am J Roentgenol 127:397-401, 1976). 
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Ingested Foreign Bodies Simulating Polyposis: Report of Six Cases 


HARRY C. PRESS, JR.,! AND T. WILKINS DAVIS! 


Foreign bodies in the colon are not rare [1—7]. They are 
usually small, often ingested, and seldom pose a diag- 
nostic dilemma [8]. This paper describes six cases in 
which corn kernels in the colon radiographically sim- 
ulated multiple polyposis. No similar reports were found 
in the literature. 


Case Material 


During the past several years, six patients were examined 
in whom undigested corn kernels could be seen on barium 
enema examination. All were outpatients referred because of 
rectal bleeding. The colon was prepared by oral administration 
of milk of magnesia followed by tap water enemas and a 
barium enema. Air contrast studies were performed. All pa- 
tients were edentulous and at least 50 years old. In all cases, 
corn had been eaten 5-7 days prior to study. 





Radiographic Findings 


Multiple radiolucencies visualized in the colon were 
demonstrated in air contrast or postevacuation films. 
Full colon films were not helpful. Whet visualized from 
above, the kernel,had a rounded appearance simulating 
a polyp. It could be distinguished radiographically only 
when viewed toward its broad flat surface where the 
superior aspect was larger, rounded, and tapered toward 
the tip. Often the inferior margin appeared concave 
rather than pointed (figs. 1 and 2). Diagnosis was diffi- 
cult when only a few kernels were present, yet the char- 
acteristic appearance did allow for accurate diagnosis 
(fig. 3). 

Repeat examinations after proper cleansing were also 
diagnostic. If particles are suspected, patients should 





s. 


Fig. 1.--A, Air study showing corn kernels as multiple radiolucent defects in transverse cclon. B, Close-up view. 
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Fig. 2.—Postevacuation film showing multiple radiolucencies in 
transverse colon, the result of undigested corn kernels. 


be instructed not to eat corn. A repeat examination of 
one of our initial cases aroused Suspicion of the origin 
of the defects. It was then discovered that the patient 
had eaten corn several days prior to the second exami- 
nation. A third examination was negative, as were re- 
peat examinations of the other five cases. 


Discussion 


Intact corn kernels have a thin outer covering com- 
posed of cellulose [9] which is not digested in the 
human gastrointestinal tract. These cellulose coverings 
are normally disrupted by mastication, allowing mixture 
with ptyalin which initiates starch digestion. Remaining 
Starch digestion occurs in the duodenum by pancreatic 
enzymes [10]. Edentulous patients masticate poorly 
[11], causing improper exposure of food to digestive en- 
zymes. 

While adequacy of pancreatic secretions in all pa- 
tients must be questioned, there was no clinical evi- 
dence of pancreatic disease in any of our patients. Corn 
kernels were swallowed whole: the body was unable to 





Fig. 3. —Air contrast film of cecum showing corn kernels resembling 
polyps. 


break down the outer covering, and the kernels appeared 


intact in the colon simulating polyps. 

If corn is suspected, a repeat radiographic examina- 
tion is recommended following proper preparation and 
abstinence from corn ingestion. The possibility of con- 
comitant polyps must be ruled out. 
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Cystic Degeneration of the Popliteal Artery 


ADOLPH SCHLESINGER' AND LEONARD GOTTESMAN? 


Occlusive arterial disease of the legs is usually asso- 
ciated with arteriosclerosis. We recently encountered an 
unusual case caused by mucinous cystic degeneration of 
the popliteal artery. 


Case Report 


A 56-year old male was hospitalized with a 2 week his- 
tory of left calf cramping after short walks. There was no 
previous significant medical history or leg complaints. The 
patient had never smoked. Examination was normal with the 
exception of leg pulse differences. 

A left femoral arteriogram demonstrated complete occlu- 
sion of the popliteal artery with a smooth and curvilinear 
configuration. A single collateral vessel near the obstructed 
site provided flow distally (fig. 1). The superficial and deep 
femoral arteries appeared normal. 

Surgigal exposure of the popliteal artery revealed a fusi- 
form swelling. Incision of the lesion revealed a collection of 
thick jellylike material in the artery wall. An arteriosclerotic 
plaque was noted above the cyst, and the entire lesion was 
excised. 

The pathologic specimen consisted of a large arterial 
fragment measuring approximately 4.5 cm long, 1.3 cm in 
circumference, and 1—2 mm thick. Gross inspection demon- 
strated tenacious, sticky, and glary material in the arterial 
wall. The inner surface of the vessel was smooth with oc- 
casional slightly raised yellowish areas (fig. 2). The path- 
ologic diagnosis was ‘degenerative cyst formation with 
mucinous content in the medial portion of wall of popliteal 
artery." Since surgery, the patient has returned to full activity 
with normal exercise tolerance. 


Discussion 


Cystic mucinous degeneration of the popliteal artery 
is an uncommon disorder with an estimated frequency 
of one per 1,000 femoral arteriograms [1]. Only 40 
cases were reported prior to 1973 [2]. The condition is 
found six times more frequently in males than females 
and occurs rarely in children [2]. While 60% of the 
cases occur between the ages of 30-49, 20% are in the 
50-59 age group and 10% in the 20-29 group. 

Cause of this disorder is unknown. It was first de- 
scribed by Erjup and Hiertonn [3] in 1954. One theory 
suggests that local trauma may introduce mucin secret- 
ing cells, originating from the knee joint, into the vessel 
wall with resultant mucinous secretion and Cystic for- 
mation [2]. However, the incidence of these lesions is 
not greater in athletes or laborers [4]. A congenital 
cause with subsequent cyst formation has also been 
considered, because,the condition can afflict relatively. 
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young patients and pathologic reports indicate the cysts 
have the appearance of primitive connective tissue re- 
sembling material found in the umbilical cord [2]. 

Pathologic evaluation frequently demonstrates a 2-5 
cm cyst in the artery which does not communicate with 
the vessel lumen [1]. Defects are in the muscle and ad- 
ventitial layers with irregularity of the external elastic 
membrane. The adventitia is split by small multilocu- 
lated cysts containing mucin [2]. The cysts begin in the 
adventitia and later involve the media by cleft formation 
containing mucin [2]. The lumen of the vessel becomes 
compressed and frequently remains patent [1]. Ulti- 
mately, the involved area may become necrotic, may 
hemorrhage, and hemoglobin or hemosiderin may be 
found in the cyst [1, 5]. Chemically, the mucinous sub- 
stance is composed of mucoproteins and mucopolysac- 
charides, but hyaluronic acid and hydroxproline have 
also been found [1]. Similar lesions have been identified 
in the external iliac, radial, and ulnar arteries [4, 6]. 

The clinical histories of patients with cystic deg 
eration of the popliteal artery ar@ 
Relatively young individuals suddenly deve 
in one extremity without any known cause [1, 2, 7]. 

Arteriograms in cystic degeneration will reveal 
stenosis since stenosis is twice as frequent as occlu- 
sion in the popliteal artery [1, 6, 7]. The stenosis ap- 
pears smooth and curvilinear [1, 7]. Few collateral ves- 
sels will be found indicating the abruptness of the event 
[1, 4, 7]. No instances of poststenotic dilatation have 
been recorded [4, 7]. 


Differential Diagnosis 


The differential diagnosis of sudden occlusion of the 
popliteal artery is relatively limited. Prime considera- 
tion must be given to arterial embolization, especially if 
mitral stenosis with fibrillation is ‘present [8]. After 
myocardial infarction, embolization of the legs may oc- 
cur, most frequently involving the deep femoral artery 
with ‘popliteal involvement occurring less often [8]. 
Peripheral embolization may occur with cardiac tumors 
due to tumor fragmentation or thrombus dislodgement 
[8]. Weston [9] reviewed 29 cases of embolism to the 
legs and reported arteriographic findings in five cases; 
four embolized to the distal popliteal artery. Arterio- 
graphic configurations and history may be indistinguish- 
able from those with cystic mucinous degeneration. 
Nonbacterial endocarditis may be associated with 
peripheral vascular embolization [8]. Previous femoral 
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Fig. 1.— Femoral artery injection revealing complete smooth concentric 
occlusion of contrast stream (curved arrow) without evidence of signif- 
icant arteriosclerotic or collateral vasculature. Geniculate vessel maintains 
flow (open arrow). 


artery catheterization should suggest possible emboliza- 
tion. Jacobsson et al. [10] reported popliteal artery em- 
bolization 1 montlv after femoral artery catheterization. 

Because aneurysms of the popliteal artery may mimic 
mucinous cysts, they may go unrecognized until an 
ischemic episode due to superimposed thrombosis, 
rupture, or embolization of the vessel occurs [11, 12]. 
Bilateral aneurysms of the popliteal artery are not un- 
common, having been reported in one-fourth to one- 
third of the cases [12, 13]. 

Entrapment of the popliteal artery is a rare disorder 
"involving young individuals with unilateral leg com- 
plaints [14, 15]. Arteriography can exclude entrapment 
since the artery is invariably medially displaced, pos- 
sibly slightly angulated, and abruptly cut off above the 
bifurcation [15]. The vessel is rarely displaced laterally 
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Fig. 2.— Portion of popliteal artery showing collapsed cystic space ín 
media (arrows). Cyst containec mucoid material which extruded during 
histologic preparation. Lumen is at left. Except for cyst. vessel wall 
is normal. 


[14]. The cause is congenital due to an aberrant posi- 
tion of the medial head of the gastrocnemius muscle 
[14]. 

Baker's cysts may occasionally obstruct the popliteal 
artery [16]. A history of knee injury or arthritis may be 
obtained when Baker's (popliteal) cysts are present. 

Because the two entities are not related, pulseless 
disease of the popliteal artery has not been reported 
[5, 17]. 


Treatment 


Surgical intervention is the usual treatment for 
mucinous cystic degeneration. Many cases have been 
followed for as long as 15 years without recurrence [1]. 
Uniformly good results have been reported following 
incision with simple evacuation of the cyst or by venous 
grafting [1, 18]. Synthetic grafting has not been as suc- 
cessful as other treatment methods [1]. 
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Ossified Pulmonary Metastases from Giant Cell Tumor of Bone 


FERRIS M. HALL,’ HOWARD A. FRANK,? RICHARD B. COHEN? AND MARIANO L. EZPELETA’ 


Radiologically discernable calcifications have not been dle lobe of the right lung and the lingula of the left lung. 
described in giant cell bone tumors (osteoclastomas) or Tomography revealed dense calcifications within both lesions, 
in metastatic foci from this tumor [1]. However, up to Suggesting bony trabeculae (fig. 2). 


The two lesions were removed by wedge resection in 
separate thoracotomies and were grossly «end histologically 
identical. A radiograph of one of the resected nodules con- 
firmed the presence of bony trabeculations (fig. 3A). Each 
lesion was composed comoletely of mature bony trabeculae 


one-third of giant cell tumors contain microscopic foci 
of osteoid or even bone [2—4], and similar microscopic 
foci have been observed in the peripheral portions of 
lung metastases from this tumor [3, 5]. We report a pa- 


tient with two radiographically calcified pulmonary in a matrix of innocuous-appearing spindle and fibroblastic 
nodules believed to represent ossified metastases from a cells (fig. 38). This histological appearance of normal bone 
giant cell tumor. had none of the characteristics of giant cell tumor. A review 
of the original specimen did show infrequent areas of calcify- 

Case Report ing osteoid tissue. 


Three years after the pulmonary resections, radiographs 


Diagnosis of a histologically typical giant cell tumor in- y : i . i 
9 9 Po 9 remain normai and the patient is without evidence of tumor 


volving the proximal left tibia was made in this man at age 


; recurrence. 
25 (fig. 1). Extensive curretage, followed by local recurrence, 
necessitated amputation 6 months after the initial diagnosis. " i 
TOES : ; Discussion 
No radiation therapy was given. Chest films were normal. . 
Five years after amputation, a routine chest film showed It is likely that these unusual and identical ossified 
similar-appearing 1.5 cm rounded densities in both the mid- pulmonary nodules, which developed within 5 years of 


amputation, represent complete bony transformation of 





Fig. 2. — Coned-down tomographic section of lesion in right middle 
Fig. 1. — Original anteroposterior film of left knee showing destruc- lobe showing extensive calcification in nodule, suggestive of ossification. 
* tive lesion typical of giant cell tumor proximal tibia (arrows). Nearly identical lesion present in left lingula. 
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showing Y 


and fibrocytes. 

metastases from the original giant cell tumor. The pa- 
tient does not have mitral valve disease, and in the 3 
years since pulmonary resection he has not developed 
other primary tumors or metabolic abnormalities which 
might predispose to heterotopic calcifications. The diag- 
nosis of hamartoma is virtually excluded on both clinical 
and histological grounds. 

Distant metastases from giant cell tumors of bone 
are uncommon; Goldenberg et al. [2] reported only 13 
in 218 cases. Most of these metastases were to the 
lung, previously considered indicative of a rapidly fatal 
outcome. However, in that series, six patients under- 
went lobectomies for metastatic lung disease, and of 
those, three were apparently cured and two others re- 
mained well 10 and 18 years later despite the inability 
to resect all tumor. The simultaneous finding of more 
than one metastatic focus usually discourages surgical 
extirpation. In our case, the radiologic finding of calcifi- 
cations within the lesions encouraged bilateral conser- 
vative resections. 

Some investigators feel that although giant celis 
(osteoclasts) predominate within the "giant cell tumor," 
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Fig. 3.—A, Specimen film of bisected pulmonary nodule showing bone trabeculae throughout lesion. 8, Histological section of pulmonary nodule 
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weil organized trabeculae of mature bone. Intervening connective tissue spaces contain blood vessels and scattered mononuclear cells 


the actual cell or origin is more primitive and multi- 
potential [4]. While opinion differs about specific 
origin, it seems clear that the gia Ctdedumor has the 
capacity to produce scattered osteoid or even viiondroid 
matrix. We hypothesize that in this patient local environ- 
mental factors caused the obteoblastic, rather than 
osteoclastic, elements of the tumor to predominate in 
both metastatic foci. 
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Pulmonary Blastoma: Case Report and Literature Review 


SOO SUNG HAN,'? JOHN S. WILLS? AND OLIN S. ALLEN, 1i 


Pulmonary blastoma is a rare malignancy of the lung. 
It was first described in 1952 by Barnard [1] as an em- 
bryoma of lung because it histologically resembled 
"bronchial buds growing into undifferentiated meso- 
derm in the developing lung of an embryo” as well as 
some kidney embryomas. The concept of pulmonary 
blastoma was introduced by Spencer [2] in 1961 be- 
cause the lesions closely resembled nephroblastomas in 
behavior and appearance. The term blastoma has been 
subsequently used. An extensive review of the English 
literature revealed only 26 cases of pulmonary blastoma 
[1-24], and we know of only one such report in the 
radiologic literature [3]. 


Case Report 


A 39-year-old Negro male was admitted to Wilmington 
Medical Center in August 1973 complaining of intermittent 
hemoptysis which began 6 weeks earlier. Coughing was 


MEE n at night. Past medical and family history were non- 


contributory. The patiems admitted smoking about one pack 
of A e At admission, his general condition was 
satisfactory, and physical examination and routine laboratory 
studies were within normal limits except for rales in the left 
lower lung. Cytologic study of bronchial secretions was class 
| (negative). 

Chest radiographs, including tomograms of the left upper 
lobes, showed a solitary well circumscribed mass lesion 
measuring 6 x 6 cm in the posterior aspect of the left upper 
lobe. No cavitation, calcification, pleural fluid, or hilar or 
mediastinal adenopathy was evident. An associated con- 
fluent infiltrate was present in the periphery of the left mid- 
dle lung zone (figs. 1A and 18). Bronchoscopy revealed no 
gross abnormalities of the bronchial tree, but fresh blood was 
seen coming from the apical posterior segment of the left 
upper lobe. 

At left thoracotomy, a firm mass was palpated which did 
not appear to involve pleura. A left upper lobectomy was 
performed. 

Gros¢ pathology revealed a 6 cm diameter mass in the 
periphery of the left upper lobe. The remainder of thig lobe 
was atelectatic with no other evidence of tumor. The tumor, 
located immediately beneath the visceral pleura, was light 
gray, quite friable, and did not appear to communicate with 
a bronchus. 

Microscopically, the mass contained undifferentiated 
primitive pleomorphic mesenchymal cells in which glandular 
structures were formed by columnar epithelium. Tissue 
reminiscent of osteoid was also present within the stroma in 
„a few areas. The hilar and subaortic lymph nodes were not 
involved with tumor (fig. 1C). 
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The post-operative course was uneventful, and at follow- 
up 214 years later, the patient was well and clinically free of 
disease. A recent chest radiograph showed postoperative 
changes without evidence of recurrence. 


. Discussion 


In addition to the present patient, 26 cases of pul- 
monary blastoma have been reported [1-24]. Patient 
age ranged from 15-77 years (mean, 44). There were 
20 males and seven females. The most common clinical 
symptoms were cough and hemoptysis. Diagnosis is 
difficult preoperatively because there are no features 
that distinguish pulmonary blastoma from other primary 
pulmonary neoplasms. Usual diagnostic procedures, 
such as bronchoscopy, cytology, and scalene node 
biopsy, have not been useful in determining the nature 
of the tumor. Chest x-rays showed a solitary mass 
lesion, except in two cases [4, 5]. In one patient, the 
mass was cavitary. Size of the lesion varied from 25 x 
25 cm to 20.0 x 26.0 cm. The lesion occurred in an 
upper lobe in 16 of 23 cases in which the exact location 
of the tumor was known. Different surgical procedures 
have been used in treatment, ranging from wedge resec- 
tion to pneumonectomy. External irradiation and chemo- 
therapeutic agents have been used as well. 

The clinical course has varied. Some patients had a 
fulminant course with widespread metastases [2, 6-9]. 
Other patients, including the present case, were free of 
disease 2 or more years after surgical resection, The 
longest survival reported after resection is 15 years 
free of recurrence, and the shortest is 3 months. 

The histogenesis of this tumor is controversial. 
Spencer [2] pointed out the close resemblance of the 
tumor to nephroblastoma and suggested that pulmonary 
blastomas are derived in an analogous manner from the 
mesenchymal blastoma. This view is supported by Wad- 
dell [10], who showed that the peripheral part of the 
lung probably develops entirely from  pluripotential 
mesoderm by a process of cell aggregation and canali- 
zation to form the distal air passages and alveoli, which 
then communicate with the more proximal bronchiolar 
terminations. 

Some investigators consider these tumors a form of 
carcinosarcoma with coincidental resemblance to fetal 
lung [4, 6]. However, in our view the differences be- 
tween the two tumors are sufficient to warrant their 
classification as separate entities. Pulmonary blastoma 
usually arises peripherally in the lungs, while pulmonary 
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Fig. 1. — A, Chest radiograph showing mass lesion in left upper lobe with associated area of atelectasis. 8, Tomogram showing sharply demarcated 


mass containing no cavitation or calcification. C, Photomicrograph of primary tumor depicting undifferentiated stroma together with epithelial-lined 


glandulag structures. H and E, low magnification. 


carcinosarcoma arises centrally in the lung in associa- 
tion with a large bronchus. Also, in pulmonary blas- 
toma the epithelial component is always glandular, 
whereas in carcinosarcoma it is usually squamous. 
Finally, pulmonary blastoma seems to have a better 
prognosis than carcinosarcoma. 
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Computed Tomography: Contrast Enhancement in Resolving 
Intracerebral Hemorrhage 


ALBERT V. MESSINA! 


The appearances of acute intracerebral hemorrhages on 
CT scans have been well described [1-4]. Almost uni- 
formly these hemorrhages are seen as a relatively dense, 
more or less well circumscribed irregular masses when 
fresh; they progressively diminish in density with time, 
ultimately becoming low density or cystic. We have 
shown [2] that these density changes are not neces- 
sarily associated with volumetric changes. This com- 
munication describes the appearances of older hemor- 
rhages in patients after administration of intravascular 
contrast media. 


Case Reports 
Case 1 


.A 28-year-old man, a known heroin addict, was trans- 
ferred to the New York Hospital 6 weeks after acute onset 
of right hemiparesis and aphasia which occurred at work. 
He subsequently developed severe left-sided headache which 


underwent twQeesuccéssive arteriograms, each reportedly 
showing an avascular left suprasylvian mass. Isotope scans 
confirmed this finding. The patient showed modest improve- 
ment and was transferred for further evaluation. Additional 
history included several episodes of falling at the outside 
hospital but no loss of consciousness, seizures, fever, or 
prior head trauma. 

Physical examination disclosed mild left papilledema, right 
central facial palsy, right hemiparesis, and hemisensory de- 
ficit. Working clinical diagnosis was acute and resolving 
intracerebral hemorrhage probably due to a vascular anomaly 
or tumor. 

CT scans were performed. Unenhanced sections (fig. 1A) 
showed a low density lesion (4-13 EMI units) surrounded by 
a relatively well defined tissue density component (14—22 
EMI units). Surrounding this was low density tissue, pre- 
sumably representing edema. Scans immediately after intra- 
venous contrast administration (bolus injection, 120 ml Con- 
ray 60) showed slight enhancement of the peripheral tissue 
density. component, now measuring 18-30 EM! units (fig. 
18). Central and “edematous components remained un- 
changed. 

At surgery, approximately 20 ml of darkly xanthochromic 
liquid blood was removed from the left anterior parietal lobe. 
No evidence of tumor was found histologically. 


Case 2 


This 69-year-old black woman was observed by her 
family to undergo behavior changes over a 6 week period. 
She suffered withdrawal and depression and had difficulty 
performing daily activities. She had a long history of inter- 
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mittent diffuse headaches and elevated blood pressure. The 
headaches had intensified during the preceding 2 months and 
localized to the left supraorbital area. This more recently was 
associated with intermittent blurring of viston. 

The patient was admitted to the psychiatric service. 
Neurologic examination disclosed mild memory impairment, 
mild disorientation, and bilateral extensor plantar reflexes. 
Blood pressure was 176/80 mm Hg. 

Electroencephalograms were interpreted as showing evi- 
dence of a structural lesion in the left frontal lobe. Unen- 
hanced CT scans (fig. 24) showed a superficial lesion of 
mixed density in the left frontal lobe (6-24 EMI units). Scans 
immediately after contrast enhancement (bolus injection of 
120 mi Conray 60), showed an elliptical relatively thin rim 
of enhancement (fig. 2B) measuring 25-37 EMI units sur- 
rounding a low density zone (6-12 EMI units). A zone of 
surrounding lower density tissue was also evident, mpresum- 
ably representing edema. Isotope brain scans showed an 
irregular area of increased radioactivity in the left frontal 
lobe. Angiography, including magnification views, was nor- 
mal, 

At surgery, a soft superficial green-yellow lesion was ex- 
cised containing a brown  semiliquid core. Histologic 
examination disclosed granulation tissue, necrosis, mononu- 
clear infiltrate, and old hemorrhagic material. The final 
neuropathologic diagnosis was organizing hematoma. 


Discussion 


Initially these lesions were not thought to be caused 
by intraparenchymal hemorrhage. In fact, the preopera- 
tive differential diagnosis included glioblastoma, malig- 
nant astrocytoma, and brain abscess. 

Vascular enhancement of the peripheral portions 
(capsule) of the resolving hemorrhages is thought to be 
responsible for the rimlike appearance of the lesions fol- 
lowing intravenous contrast administration. Both lesions 
were historically and histologically approximately 6 
weeks old, the time during which circumferential granu- 
lation tissue and vascularity are seen. _ 

We have seen the more or Jess elliptical configura- 
tion of contrast enhancement in a number of lesions 
including gliomas, metastases, abscesses, and infarc- 
tions and conclude that this configuration is not specific 
for older hemorrhages. | 

It is possible that the method of contrast administra- 
tion and elapsed time between contrast injection and 
scanning may affect lesion appearance. We have shown 
that contrast media mav be delayed in entering subdural 
blood collections [5] and that scans as much as 4 hr 
after contrast administration may*prove more helpful 


This work was supported in part by grant 5-26065 from the National Institutes of Health. 
! Department of Radiology, Section of Neuroradiology, New York Hospital-Cornell University Medical Certer, New York, New York 10021. 
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Fig. 1. —Case 1. Contiguous section CT scans. A, Unenhanced, showing central low density lesion with regular tissue-density elliptical "wall" (arrows). 


B, Contrast enhanced scans showing slightly increased density of wall (arrows) 


than initial scans. Older blood collections located 
intraparenchymally may behave similarly. Rim enhance- 
ment or vascular component seen early might progress 
to complete opacification on delayed scanning. This 
might also occur if a longer infusion time were used. 

in summary, the evolution of intracerebral hemor- 
rhages and changing response to contrast enhancement 
are emphasized. Intracerebral hemorrhages can easily be 
misinterpreted as other benign or malignant lesions. 
Further clinical investigation is suggested. 
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-density surface lesion in left frontal lobe. B, Contrast enhanced, depicting 


Fig. 2.— Case 2. Contiguous section CT scans. A, Unenhanced, showing mixed 


elliptical zone of marked enhancement. 


mnm 


Bilateral Persistent Carotid-Basilar Anastomoses 


JUN KARASAWA,' HARUHIKO KIKUCHI, SEIJI FURUSE, TOSHISUKE SAKAKI, 
YASUJI YOSHIDA, AND HIDEYUKI OHNISHI 


With the availability of cerebral angiography, congenital 
cerebrovascular anomalies which used to be detected 
only at autopsy are now more frequently found in living 
patients. This report describes two rare cases of bi- 
lateral persistent carotid-basilar anastomoses verified 
angiographically. 


Case Reports 
Case 7 


A 28-year-old housewife suddenly developed severe head- 
ache, vomiting, and tinnitus. She was admitted to a local 
hospital where spinal tap yielded bloody fluid. Two weeks 
later the symptoms recurred. Four-vessel angiography re- 
vealed many vascular anomalies. 

Three years later the patient suddenly lost vision in the 
right eye and was admitted to our clinic. Visual acuity im- 
proved gradually without specific treatment and was normal 
after 2 weeks. Four-vessel angiography (left and right carotid 
and vertebral arteries) repeated at our clinic showed the fol- 
lowing. 

The left internal carotid artery was occluded at the base 
of the skull. The otic artery rose from the petrosal portion 
of the internal carotid artery, ran through the internal auditory 
meatus, and anastomosed to the basilar artery at its middle 
portion. Through this channel the left vertebral artery, bi- 
lateral superior cerebellar arteries, and bilateral posterior, 
anterior, and middle cerebral arteries were visualized (fig. 1). 
An angiomatous malformation was seen at the base of the 
middle cranial fossa which was filled through the left maxil- 
lary artery and anastomosing vessels arising from the portion 
more proximal to the occluded site of the left internal carotid 
artery. 

The right internal carotid artery branched off the trigeminal 
artery at its cavernous portion and filled the anterior and 
middle cerebral arteries (fig. 2). At the cavernous portion, 
an angiomatous malformation was visualized through the in- 
ternal and external carotid arteries. 

The left vertebral artery was occluded at the point distal 
to the origin of the posterior inferior cerebellar artery, while 
the right vertebral artery was occluded where it entered the 
skull. All major intracranial vessels were filled through the 
anterior spinal artery arising from the right vertebral artery. 

The patient has had no further complications. 


Case 2 


A 39-year-old man, found in a coma, was admitted to a 
local hospital. The next morning he regained consciousness 
but complained of headaches and vertigo associated with 
vomiting. Lumbar puncture revealed bloody cerebrospinal 
fluid, and he was transferred to our clinic. Four-vessel 
angiography was performed 7 days after the acute episode. 
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The left common carotid artery bifurcated at the level of 
the third cervical vertebra. The hypoglossal artery originated 
at the internal carotid artery at the level of the second cervi- 
cal vertebra (fig. 3). A so-called azygos pericallosal artery 
was demonstrated. 

The right hypoglossal artery originated from the internal 
carotid artery at the level of the second cervical spine. Con- 
trast medium flowed through the hypoglossal artery into the 
right posterior inferior cerebellar artery but poorly filled the 
basilar artery (fig. 4). 

Angiography was complicated by Wallenberg syndrome, 
and the patient died 24 days after admission. Autopsy, 
limited to the head and neck, revealed that both hypoglossal 
arteries entered the intracranial space through the hypo- 
glossal canals. The left hypoglossal artery was thicker than 
the right and anastomosed directly with the basilar artery. 
The left vertebral artery was absent. Hemorrhagic lesions 
were symmetrically located at the base of the frontal lobes, 
and an intramedullary hemorrhage was seen in the area sup- 
plied by the dorsal and lateral branches of the right posterior 
inferior cerebellar artery. Cause of hemorrhage was unknown 
even after subsequent histologic examination. s 


Discussion 


In the 4 mm embryo anastomoses occur between the 
paired longitudinal neural arteries and the paired aortas 
which are later to become the internal carotid arteries. 
Of these connections the most cranial is the primitive 
trigeminal artery, followed caudally by the primitive otic 
artery and then primitive hypoglossal artery [1]. All are 
arranged symmetrically. In a 5-6 mm embryo a more 
cephalad connection develops between the longitudinal 
neural artery and the internal carotid artery. This later 
becomes the posterior communicating artery. With con- 
tinued development the three pairs of primitive carotid- 
basilar anastomoses become thinner and disappear. 

There have been many reports of persistent primitive 
carotid-basilar anastomoses, but the type we observed 
bilaterally has only been mentioned by Brea [2]. In that 
case there was hypoplasia of the right internal carotid 
artery, and the left carotid angiogram demonstrated the 
presence of bilateral primitive trigeminal arteries and a 
left internal carotid aneurysm. 

Our case 1 proved to have complicated anomalies in 
both the right primitive trigeminal and left primitive otic 
arteries. An angiomatous malformation was visualized 
at the base of the skull on both sides, while the left in- 
ternal carotid artery and the left and right vertebral 
arteries were occluded. Blood supply to the basilar* 
artery was maintained through the right primitive tri- 


' All authors: Department of Neurological Surgery, Kitano Hospital, 3, Nishiogimachi, Kitaku, Osaka, Japan. 
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Fig. 1.—Left carotid angiogram of case 1. Anteroposterior (A) and lateral (B) views showing primitive otic artery (arrow) and angiomatous malfor- 
mation at cavernous portion. Internal carotid artery occluded at base of skull (hatched arrow). 
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Fig. 2.—Right carotid angiogram of case 1 showing primitive trigeminal artery (arrow) and angiomatous malformation at cavernous portion. 


geminal, left primitive otic, and large anterior spinal 
arteries. To our knowledge there has been no prior 
angiographic demonstration of a primitive otic artery 
except a lateral film demonstrated by Krayenbühl and 
Yasargil [3]. As described by Lie [4], reverse Stenvers 
and basal projections are optimal for angiography, since 
the primitive otic artery runs through the internal audi- 
tory meatus. Radiographs of the model of a primitive 
otic artery by Lie [4] are similar to those of our case. 

Case 2 proved to have a thinner right vertebral artery 
with the basilar artery receiving blood through the primi- 
tive hypoglossal artery. The pericallosal artery was a 
so-called azygous pericallosal artery. There were sym- 
metrical hemorrhagic lesions at the base of the frontal 
lobe on both sides. 
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Fig. 3.— Left carotid angiogram of case 2. Anteroposterior (A) and lateral (B) views showing primitive hypoglossal artery (arrow) arising from internal 
carotid artery at C2 level. 
y£ mac FF 
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Fig. 4. — Right carotid angiogram of case 2 showing 

hypoglossalartery (arrow) arising from internal carotid 

` artery at C2 level. Right primitive hypoglossal artery 

d mainly supplies posterior inferior cerebellar artery. 
Basilar artery is faintly visualized. 





Technical Notes 


A Simple Marking Device for Knee Arthrography 


EDWIN S. GERSON'? AND HARRY J. GRIFFITHS! 


With recent renewed interest in knee arthrography [1-3], 
a number of articles have described devices designed to 
simplify the procedure [4] or to label the anatomic part 
of the meniscus being studied [5]. A marking device 
should be simple to use, easy to read on subsequent film, 
and provide enough information to be useful. 

We have designed a device which can be used for 
either knee and which clearly identifies the area exam- 
ined on each set of spot films. The basic concept em- 
ploys three dials which can be set without removing the 
device from the compression cone to indicate right/left, 
medial/lateral, or anterior/middle/posterior. Any stan- 
dard fluoroscopic unit can be used that has a removable 
compression cone and is capable of taking one-on-one 
and four-on-one spot films. 

A rectangular piece of flexible plastic-coated lead 
sheeting, approximately 5 X 7 cm, is cut as shown in 
figure 1. Three 21% cm plastic circles are made, and 
small lead letters are glued to the back of each as illus- 
trated in figure 2. After drilling a 7/64 inch hole in the 
center of each, the circles are attached with 4/40 ma- 
chine screws to the back of the lead so that the smooth 
front side of the disc is opposed to the back of the lead. 
The nut should be tightened sufficiently to allow easy 


N 


Fig. 1.— Marker frame composed of plastic-coated lead sheeting 
e 
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but controlled rotation of each wheel, and the lead 
should be trimmed to permit only the edge to project 
beyond the sheeting. A drop of glue on the nut will pre- 
vent loosening. 

The entire assembly is covered with a piece of appro- 
priately sized x-ray film, using spacers where indicated 
(fig. 3) to prevent undue friction which would interfere 
with free rotation of the dials. Finally, each label should 
be dialed into view, and a notch filed into the opposite 
edge so that labeling can be changed without removing 
the marker from the cone. 


Fig. 2. — Plastic circles with lead letters attached. 
EE LL 
L^ ef 
P NER 
SA 
ej 


nN spacers 


Fig. 3.—Assembled marker device showing spacers to prevente 
excess friction. 
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Fig. 4.— Series of four-on-one films with marker in place 


NOTES , 


To use the marker, tape it carefully to the center of 
the compression cone, and take a tightly collimated one- 
on-one view of it. After moving the cone aside, a series 
of four-on-one spot films is obtained (fig. 4). We recom- 
mend a total of 12 views of each meniscus. Each set is 
labeled A, M, and P for anterior, middle and posterior, 
respectively. To label the second set, the compression 
cone is recentered, and using the notches in the disc, the 
dial is advanced to each appropriate setting. i 
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CT Longitudinal Scan 


JOHN R. HAAGA,! RALPH J. ALFIDI, WILLIAM J. MacINTYRE, THOMAS R. HAVRILLA, AND THOMAS F. MEANEY 


One major problem with CT scanning has been the 
difficulty of relating the transverse CT images to the 
longitudinal axis of the body. This results in superfluous 
scanning during the typical examination. For example, it 
is extremely difficult to accurately localize the area of the 
pancreas. To cover the pancreatic area, the patient is 
"overscanned" with contiguous unrelated areas being 
covered. Moreover, this inefficiency consumes valuable 
table time with the scanner and adds a significant radiation 
cost to the patient. This factor is becoming more important 
with higher resolution and narrower collimated CT scans, 
both of which require higher radiation exposures. 

We propose a new type of longitudinal scan (fig. 1) 
which will provide a partial solution. This has been accom- 
plished with no modification of the existing hardware of 
the scanner but simply involves a software change. 


d Method 


The scanner employed was the Ohio Nuclear Delta scanner. 
The gantry was directed to a 90° position so that the x-ray 
source and detectors were anterior and posterior to the scan 
circle (fig. 2A). The patient was then placed in the scan circle 
in the supine position. Two translations across the scan circle 
were obtained and the data stored as a linear gray scale band 
(fig. 2B). The gantry remained stationary while the patient was 
moved in 2.6 cm increments and the process repeated once 
more. By accumulating multiple lines of information, a crude 
longitudinal image was constructed (fig. 1). 





Fig. 1.— Longitudinal scan of abdomen and lower chest. Curved arrow 
designates liver margin adjacent to hepatic flexure of colon. Open arrows 
designate insertions of meglial and lateral portion of diaphragm. Bracket 
designates pancreatic area which consists of eight scans of 13 mm 
immediately below insertion of diaphragm. 
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Discussion 


Admittedly, the longitudinal image obtained by this 
simple method is coarse. However, it has already shown 
itself useful for localization of the liver and pancreas for 
scanning. For example, the liver edge can be seen on the 
longitudinal image and the CT scan can be initiated at that 
point (fig. 1). For localization of the pancreas, it has been 
likewise useful because of visualization of the medial 
insertion of the diaphragm on the scan. After reviewing 
a group of 50 CT scans of the pancreas, we found all of 
the glands except for two which were located within the 
9 cm space below the medial insertion of the diaphragm. 

A longitudinal scan is begun at a mark on the patient's 
abdomen and continued cephalad until the diaphragms 
are seen. Once the insertion of the diaphragm is noted, 
the pancreatic area can be marked on the patient's 
abdomen (corresponding to eight scans below the inser- 
tion of the diaphragm). This permits completion of scan- 
ning of the pancreatic area in only four scans. 

Even this crude longitudinal image offers the possibility 
of eliminating needless scans and a reduction of radiation 
dose to the patient. The longitudifial scan is constructed 
with all radiographic factors unchanged from the conven- 
tional transverse CT scan. Each transverse density band 
constructing the image corresponds to only 1/30 of the 
radiation dosage of a single transverse scan. Therefore, a 
longitudinal image would have to contain 30 lines before 
the dosage would be equivalent to that of a single cross- 
sectional scan. 

The longitudinal image offers many possibilities for 
further refinement. To illustrate, the same scan was 
performed with 1 cm overlaps by incrementing 1.6 cm 
instead of 2.6 cm (fig. 3). In figure 3, the quality of the 
image has markedly increased. The ribs are now dis- 
cernible, whereas on the previous scan they were not 
visible. Further refining of the data collection, filtering, 
smaller collimation of the beam, and control of respiration 
are all potential factors which can further increase the 
quality of the longitudinal scan. . 

If such a longitudinal image can be further refined, it 
will be extremely useful for increasing the efficiency of 
CT scanning units. It would have great benefit for radio- 
therapy planning because the therapist could plan his 
external ports in relation to both the longitudinal and the 
cross-sectional anatomy. In view of the higher radiation 
dosages associated with high resolution CT scanners, a 
reduction of superfluous scans would produce a great 
saving in the radiation cost to the patient. 


' All authors: Division of Radiology, Cleveland Clinic Foundation, Cleveland, Ohio 44106. 
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Fig. 3.— Same patient as fig. 1, except patient indexed 1.6 cm. Note 
increased quality of longitudinal scan. Ribs now discerned (arrow) 
wheregs previously they could not be well seen. 





Fig. 2. —A, Diagram showing posi- 
tion of x-ray tube and detectors an- 
terior and posterior to patient. These 
translate across patient twice; gantry 
remains stationary while patient in- 
dexes into scan circle 2.6 cm. Pro- 
cedure repeated multiple times to 
obtain density bars on picture. B, 
Facsimile of linear densities obtained 
by such a translation across abdo- 
men. Density bar corresponds sim- 
ilarly to densities of various organs. 
When multiple density bars are ac- 
cumulated on video screen, longi- 
tudinal image is constructed as in 
ng. T. 
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Computed Body Tomography and Cancer 


Computed tomography (CT) is well suited to the study 
of many neoplasms within the body [1-3]. To date, 
some 1.400 patients have been scanned by CT at our 
institution, and approximately 70% Were referred with 
diagnosis of possible neoplasm. 

With CT, as with other types of diagnostic imaging 
procedures, differential diagnosis is frequently neces- 
sary once the abnormality is detected. Thus far, the at- 
tenuation coefficients of CT appear limited in furnish- 
ing a specific histologic diagnosis. With the exception 
of cystic lesions whose attenuation coefficient closely 
resembles that of water, there is frequently overlap be- 
tween neoplastic and inflammatory disease. Through the 
use of CT-assisted percutaneous biopsies [4], it has 
often been possible to eliminate these uncertainties. In 
the pancreas, very small needles have been used for 
aspiration biopsy (22 to 23 gauge) to reduce the risk 
of pancreatic fistula formation and pancreatitis. In other 
organs, larger needles (18 gauge) are less hazardous 
and can provide cores of tissue for histologic diagnosis. 

The patient with advanced carcinoma is often 
subjected to an extensive workup which may lead to 
exploratory laparotomy. Not infrequently the primary 
purpose is to obtain tissue for histologic diagnosis. 
Because CT-assisted biopsies are quite accurate in 
needle placement, they can often provide histologic 
diagnosis without laparotomy. For example, biopsy 
proof of pancreatic carcinoma in a patient with hepatic 
metastases eliminates the need for laparotomy. Al- 
though use of CT-assisted biopsy may be somewhat 
cumbersome and time consuming (up to 90 min), with 
newer scanners, the time has been cut in half. 

Diagnosis and management of advanced and in- 
operable carcinoma by CT is a logical and humane ap- 
proach. It also may represent considerable monetary 
savings for patients because it can be performed on an 
outpatient basis. CT has been used successfully in the 
diagnosis of pancreatic, hepatic, renal, retroperitoneal, 
and other neoplastic disorders. 

Early experience indicates that staging of a variety of 
lymphomas will be aided by CT. Although many of the 
invasive techniques have much to recommend them, 
they do not always provide a true picture of the extent 
of disease. While both angiograms and lymphangio- 
grams have occasionally been falsely negative in the 
presence of extranodal retroperitoneal lymphoma, the 
bulk of the tumor,*its extravascular extension in the 
retroperitoneum, and direct extension to adjacent organs 
are portrayed clearly by CT. The role of CT in staging 
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laparotomy in lymphoma is yet to be established. How- 
ever, preliminary experience suggests it may be im- 
portant. 

Radiation treatment planning is probably most ac- 
curately accomplished by CT imaging [5]. It renders a 
nondistorted cross section of the area of interest and 
also provides information regarding attenuation coeffi- 
cients of bone and soft tissue in the tumor-bearing 
areas. Multiple scans allow three-dimensional recon- 
struction of size, shape, and location of tumor mass. 

The follow-up of deep abdominal neoplastic dis- 
orders has frequently posed problems to the clinician 
involved in treatment. CT provides a noninvasive mo- 
dality to follow radiotherapy, surgery, and chemother- 
apy. Reaction to follow-up studies, performed on pa- 
tients undergoing different forms of therapy at the 
Cleveland Clinic, has been excellent. 

There is little doubt of the value of CT units. How- 
ever, a variety of institutions areeexperiencing difficdlty 
obtaining CT units because various state and local 
health planning authorities have been slow to approve 
units. Where there is a significant commitment to the 
diagnosis and treatment of cancer, a more positive ap- 
proach is appropriate. Because CT has already shown 
itself to be an effective noninvasive diagnostic tool and 
to be helpful in treatment planning and follow-up, it is 
not inconceivable the future will find it established as 
an indispensable element in cancer diagnosis and man- 
agement. 

Ralph J. Alfidi 
Antonio R. Antunez 
John R. Haaga 
Cleveland Clinic 
Cleveland, Ohio 44106 
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Letters 


Goutlike Lesions in Rheumatoid Arthritis 


Rappoport et al. [1] described the occurrence of goutlike 
joint lesions in patients with rheumatoid arthritis. | entirely 
support this concept and would like to extend their observa- 
tions. Rheumatoid arthritis may indeed resemble gout, a fact 
particularly obvious to radiologists dealing with large num- 
bers of male patients with the disease. In rheumatoid men, 
articular findings which simulate gout include large sub- 
chondral cysts, preservation of joint space despite extensive 
adjacent erosive disease, and absence of osteoporosis. This 
pattern of rheumatoid arthritis, termed the robust type [2], 
has been attributed to continued physical activity [3]. Sub- 
chondral bone destruction in physically active rheumatoid pa- 
tients may relate to elevated intraarticular pressure [3, 4] 
and/or accelerated pannus formation [5]. It has been sug- 
gested that these bone cysts along with synovial herniations 
and cysts are a protective mechanism as the body attempts to 
decompress the involved articulation [6]. Subcutaneous nod- 
ules are also characteristic of the “robust” rheumatoid patient 
and can erode subjacent bone resembling a gouty tophus. 

| disagree with some of the specific examples of atypical 
rheumatoid lesions noted by Rappoport et al. [1]. They de- 
scribed goutlike erosions of the rheumatoid foot on the fifth 
metatarsal head and prokimal phalanx of the great toe. Actu- 
ally these two locations are frequent sites of rheumatoid ab- 
normalities. Specifically, an erosion on the distal medial 
aspect of the proximal phalanx of the first toe occurs in 
approximately 30%-35% of rheumatoid patients and should 
suggest the correct diagnosis [7]. 

They also stated that the appearance of bilateral symmetri- 
cal lesions in rheumatoid arthritis is a useful diagnostic aid 
even when other radiographic features suggest gout. Although 
symmetry is an important characteristic of rheumatoid le- 
sions, male patients frequently reveal asymmetrical altera- 
tions particularly in the hand and wrist, the dominant side 
being more extensively involved. 

It may be discouraging to learn that typical radiographic 
features of rheumatoid arthritis, such as symmetry, osteo- 
porosis, and early loss of joint space, are not invariably pres- 
ent in the disease; however, the radiologist should derive 
some comfort in the - knowledge that rheumatoid arthritis of 
the robust type is not a common entity. 

i Donald Resnick 
Veterans Administration Hespital 
San Diego, California 92161 


REFERENCES 


1. Rappoport AS, Sosman JL, Weissman BN: Lesions resem- 
bling gout in patients with rheumatoid arthritis. Am J 
Roentgenol 126:41—45, 1976 

.2. DeHaas WHD, DeBoer W, Griffioen F, Oosten-elst P: 
Rheumatoid arthritis of the robust reaction type. Ann 
Rheum Dis 33:81—85, 1974 

3. Castillo BA, El Sallab RA, Scott JT: Physical activity, cys- 
tic erosions and osteoporosis in rheumatoid arthritis. Ann 
Rheum Dis 24:522-527, 1965 


4. Jayson MIV, Rubenstein D, St J Dixon A: Intra-articular 
pressure and rheumatoid geodes (bone "cysts" ). Ann 
Rheum Dis 29:496-502, 1970 

5. Magyar E, Talerman A, Feher M, Wouters HW: The patho- 
genesis of the subchondral pseudocysts in rheumatoid 
arthritis. Clin Orthop 100:341—344, 19/4 

6. Genovese GR, Jayson MIV, St J Dixon A: Protective value 
of synovial cyst$ in rheumatoid knees. Ann Rheum Dis 2 
179-182, 1972 

7. Resnick D: The interphalangeal joint of the great toe in 
rheumatoid arthritis. J Can Assoc Radiol. In press, 1976 


The criticisms made by Resnick are well taken. However, 
| would like to indicate that the cases chosen were all mis- 
taken for gout by general radiologists and residents. The main 
purpose of the article was to offer guidelines to avoid con- 
fusion, which appeared to arise because emphasis was placed 
on the appearances in a single joint rather than on the distri- 
bution of lesions. 


Arnold S. Rappoport 
University of California, Irvine 
Orange, California 92668 


Dissent of an Eclectic 


Educational advertisements inundate my home and office. 
Many are simple products of a local printer, many are elegant 
brochures that clearly have had the benefit of marketing ex- 
perts. They come from medical societies, schools, and com- 
panies throughout the country. All have as participants or 
sponsors prestigious colleagues whose eminence is evident 
at society meetings. There are tapes both audio and video, 
slides with and without tapes, films, books, and journals that 
proliferate with rabbit stunning frequency. Then there are 
conventions, conferences, and courses. Ah, the conferences 
and courses. Here and everywhere. If travel is broadening, 
how much more so when combined with widened intellectual 
horizons. Finally, there are computer printouts called gamuts. 
Guido d'Arezzo gave this name to the bottom of his scale of 
seven hexachords. How the lowly note has grown! 

Most mailings solicitously remind me of my need to score 
varying categories of points and explain how | can achieve 
this end by attending a conference or by subscribing to a cor- 
respondence course and responding to a number of lesson- 
oriented questions anonymously graded by a computer. It is 
curious that the reading | do is less meritorious. The logic 
seems to be that recognition comes from documentation, that 
learning and documentation are equatable. 

One of our societies has had a traveling company whose 
purpose it is to teach us codification of our roentgen percep- 
tions of pneumoconiosis. No one has goked more fun at the 
vagaries of language than Lewis Carroll. Remember? "When 
| use a word," Humpty Dumpty said in a rather scornful tone, 
"it means just what | choose it to mean—neither more nor 
less.’’ Carroll is the pseudonym of Charles Dodgson, an Eng- 
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lish mathematician. It would indeed be more scientific if we 
could report by numbers instead of by words. Words, with 
all their subtleties, are appropriate, vital to prose and poetry 
and drama. With them, great writers create wonderful works 
as do composers with a mere handful of notes and painters 
with a limited spectrum of primary colors. But we are scien- 
tists! By all means try to codify or assign a mathematical 
symbo!. But why pneumoconiosis? The roentgen findings lag 
10 to 15 years behind physiologic change. Things of this sort 
are harmless if they are meant only to help us score a few 
points, but becomé dangerous if change of the patient's envi- 
ronment and compensation for his diseage depend on preci- 
sion in reporting chest films. 

What can | do about these frenetic activities? | could col- 
lect postmarks. | could publish a Varietylike paper, listing all 
material published, all the conferences and courses, all the 
cast members and when they are at home or away. | imagine 
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myself the Vincent Canby or the Walter Kerr of the industry, 
with free access to everything and everyone trembling at the 
power of my pen. 

What will | do? | have no desire to be a leper. Therefore, 
| wili score that minimum number of points necessary to 
avoid becoming a social outcast. And, in my learning time, | 
will continue to meander through literature and laboratory, 
wherever led by patient and personal interests. Recent pleas- 
urable excursions have taken me through the Shy-Drager syn- 
drome, to bronchial varices, and to endocrine abnormalities 
in ircn storage disease. Where future travels will take me, | 
do not know, but | look forward to them eagerly even though 
on occasion | muse too long over freshly (for me) discovered 
facts such as the 2 m long penile bone of the whale. 

Solomon S. Schwartz 
Hospital of St. Raphael 
New Haven, Connecticut 06511 


In Memoriam 


The journal notes with sorrow the passing of the following members of the American 
Roentgen Ray Society during the past year and a half. 


Life 
Raymond C. Beeler 


Emeritus 

Ray A. Carter 
Arthur E. Childe 
Arthur H. Joistad 
Charles H. Peterson 
Edgar M. McPeak 





Active 

Richard H. Chamberlain 
Howard P. Doub 
Robert E. Fricke 

Klaus Ranniger 

A. Justin Williams 
Robert S. Mcintyre 


Abstracts of Current Literature 


Chest 


The centrineurogenic etiology of the respiratory distress 
syndrome: protection by unilateral chronic pulmonary de- 
nervation in hemorrhagic shock. Moss G, Stein A. J Trauma 
16:361-364, May 1976 


A series of experiments in dogs undergoing hemorrhagic 
shock to evaluate subsequent pulmonary lesions is reported. 
This situation uniformly produces the pulmonary lesions of 
the “respiratory distress syndrome” in control dogs. In the 
experimental group, one lung was denervated by a reimplanta- 
tion technique. Two months later the dog was subjected to 
hypovolumic shock. The reimplanted lung failed to develop 
pulmonary lesions while the opposite normally innervated 
lung showed typical changes of the "respiratory distress syn- 
drome.'' The authors present this as additional evidence for a 
centrineurogenic etiology. 

C. H. Northrop 


Intrathoracic manifestations of amyloid disease. Wilson 
SR, Sanders DE, Delarue NC (D. E. Sanders, University of 
Toronto, Toronto, Ontario, Canada). Radiology 120:283-289, 
Aug 1976 


Nine cases of intrathoracic amyloid disease have been re- 
viewed. A brief summary of historical material is presented 
along with detailed descriptions of the more pertinent cases. 
Observations suggest that a classification of the radiographic 
manifestations is needed with stress on massive calcific 
lymph node enlargement and a pulmonary lesion characterized 
by aggregations of small nodules. 

Author’s Abstract 


Radiographic distribution of intrathoracic disease in pre- 
viously untreated patients with Hodgkin's disease and 
non-Hodgkin’s Lymphoma. Filly R, Blank N, Castellino RA 
(Stanford University School of Medicine, Stanford, Califor- 
nia). Radiology 120:277-— 281, Aug 1976 


An analysis was made of the incidence of various intra- 
thoracic abnormalities noted on plain chest radiographs and 
tomograms in a consecutive series of 300 patients with un- 
treated Hodgkin's disease and non-Hodgkin's lymphoma. 
Those with Hodgkin's disease have a higher incidence of in- 
trathoracic disease at presentation than those with non- 
Hodgkin's lymphoma (67% vs. 43%). Bulky superior medi- 
astinal lymphadenopathy is the hallmark of Hodgkin's disease. 
Lung involvement was more common in Hodgkin's disease 
(11.6926' vs. 3.7%) and was always accompanied by medias- 
tinal and/or hilar lymphadenopathy. i 

Author's Abstract 


Cardiovascular 


Selective catheterization of the pancreatic vein for radio- 
immunoassay in glucagon-secreting carcinoma of the pan- 
creas. Ingemansson S, Lunderquist A, Holst J (University of 
Lund, Lund, Sweden). Radiology 119:555-556, June 1976 


A glucagon-secreting tumor was seen in the tail of the 
epancreas in a 69-year-old man. The diagnosis was made by 
radioimmunoassay of the peripheral blood and the tumor was 
localized by pancreatic angiography and selective catheteriza- 
tion of the pancreatic veins followed by hormone assay. This 
technique may be a valuable adjunct in the study of endo- 
crine tumors of the pancreas. 

Author's Abstract 


Transcatheter embolization of the spleen for control of 
splenic hemorrhage and in situ splenectomy: an experi- 
mental study using silicone spheres. Guilford WB, Scatliff 
JH (University of North Carolina School of Medicine, Chapel 
Hill, North Carolina). Radiology 119:549—553, June 1976 


Silicone spheres were used for the transcatheter arterial 
embolization of dogs. This material successfully stops splenic 
hemorrhage in the "lacerated organ, and also reduces spleen 
size. Use of silicone emboli to produce jn situ splenectomy is 
not associated with morbidity or mortality in dogs. The auth- 
ors discuss the value of using these methods in treating the 
high-surgical-risk patient. 

Author's Abstract 


Spontaneously and pharmacologically provoked coronary 
arterial spasm in prinzmetal variant angina. Higgins CB, 
Wexler L, Silverman JF, Hayden WG, Anderson WL, Schroe- 
der JH (Stanford University Hospital, Stanford, California). 
Radiology 119:521—527, June 1976 


Evelen of 21 consecutive patients with Prinzmeta| angina 
(PMA) exhibited no significant fixed stenoses of the coronary 
arteries. Spontaneous coronary arterial spasm was demon- 
strated in 3 patients. Ergonovine maleate produced near-total 
occlusion of a major vessel in 3 of 4 other patients with 
PMA, but did not provoke spasm in 10 without PMA. The 
current study documents spasm as the mechanism of myocar- 
dial ischemia in some patients with normal coronary arteries 
and provides initial and favorable diagnostic results with pro- 
vocative pharmacoangiography in this entity. 

Author's Abstract 


Effects of the intracoronary and intraventicular injections 
of a commonly available vs. a newly available contrast 
medium. Baltaxe HA, Sos TA, McGrath MB (T. A. Sos, New 
York Hospital-Cornell University Medical College, New York, 
New York 10021). /nvest Radiol 11:172—174, May—June 1976 


Two contrast media (Renografin 76 and lsopaque 370) 
were used in a double-blind study for coronary angiography 
and left ventriculography. Fifty-eight patients with presumed 
coronary artery disease were studied. The effects of the con- 
trast media upon the myocardium and upon ventricular func- 
tion of patients with and without coronary artery disease were 
assessed. Pre and post angiography myocardial enzymes were 
obtained. Cardiac output was determined before and after 
the angiograms. Hemodynamic and electrocardiographic 
changes were continuously monitored during the procedure. 
The study showed that both contrast media produced similar 
changes; however, the maximum” decrease in T wave ampli- 
tude was more marked in the normal group when Renografin 
76 (as compared with Isopaque 370) was injected (p = 0.05) 
on the right. Renografin 76 injection into the left coronary 
artery produced a higher median T wave amplitude in lead II 
relative to Isopaque 370 only in the abnormal group (p = 
0.01). The heart rate dropped more severely in the normal 
patients when the left coronary artery was injected with 
Renografin 76 than with Isopaque 370 (p = 0.05). 

Author's Abstract 


= e 

Ninety-eight penetrating vascular injuries: a review of a 
two and one-half year experience. Mandal AK, Boitano MA, 
Maxwell TM, Lou MA, Alexander JL (Charles R. Drew Post- 
graduate Medical School, 1621 East 120th Street, Los An- 
geles, California 90059). J Trauma 16:354—360, May 1976 
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Fifty-five patients were reviewed with 98 penetrating vas- 
cular injuries; 36 gunshot wounds and 19 stab wounds. In- 
juries were divided into two groups; intra- and extra-abdomi- 
nal. Perforation was the most common type of vessel injury. 
Associated injuries were common and often the major de- 
terminants in the eventual outcome of both groups. Major 
indications for exploration were significant hemorrhage, ana- 
tomic proximity of injury to major vessels, and discrepancies 
in distal pulses. 

Angiography was utilized in 50% of the injuries for further 
assessment of the clinical findings. It was not used if it 
meant delay of urgently indicated surgery. Angiography was 
particularly useful in association with skgletal injuries, scat- 
tered pellet wounds, and ischemia with palpable pulses. 

Seven (6%) patients had nine acute A-V fistulae and six 
were repaired. Eight of the nine fistulae were extraabdominal. 
Three early occlusions occurred and were successfully re- 
operated. There were no significant amputations. Late com- 
plications such as false aneurysms, A-V fistulae, or infec- 
tion were not encountered. 

Of interest, this series reflects an unusually high propor- 
tion of injuries to the abdominal vessels, a finding unusual in 
civilian vascular injuries but more usual in a military series. 

C. H. Northrop 


Gastrointestinal 


Hepatic? lymphatics as opacified by percutaneous intra- 
hepatic injection of contrast medium: analysis of hepatic 
lymphograms in 125 cases. Okuda K, Sumikoshi T, Kanda 
Y, Fukuyama Y, Koen H, Musha H, Suzuki K, Nakashima Y, 
Tsuchiya Y, Kotoda K (Chiba University School of Medicine, 
Chiba, Japan). Radiology 119:321—326, Aug 1976 


Hepatic lymph vessels were opacified in 125 patients with 
various hepatobiliary diseases during percutaneous transhe- 
patic cholangiography or portography. Contrast medium 
deposited in the parenchyma flowed relatively quickly in 
winding channels, usually toward the hepatic hilus. No cor- 
relation was demonstrated between the locus of the intra- 
parenchymal deposit and the direction of the flow. Contrast 
medium also opacified the lymphatics near the hepatic hilus 
and abdominal aorta. Neither jaundice nor liver disorder were 
prerequisite for the visualization of the hepatic lymphatics. 
The intrahepatic injection of contrast medium provides a safe 
and useful method for the study of hepatic lymph and its 
pathways. 

Author’s Abstract 


Flexural pseudolesions of the duodenum. Burrell M, Tof- 
fler R (Yale University School of Medicine, New Haven, 
Connecticut). Radiology 120:313-315, Aug 1976 


A collection of barium simulating an ulcer, or a negative 
defect simulating a mass, frequently occurs at the junction 
of the first and second portions of the duodenum. This ap- 
pearance may be related to several factors, including (a) 
distortion produced by flexion, (b) sphincter function, and 
(c) an extrinsic impression. Several such patients have had 
negative findings on endoscopy. The defect can be distin- 
guished from a true lesion by its characteristic location and 
its variable appearance on different projections. 

Author’s Abstract 


Roll seat belt induced injury of the duodenum. Bergavist 
D, Hedelin H (Kárnsjukhuset, 54101 Skövde, Sweden). J 
Trauma 16:390-394, May 1976 


A case of rupture ef the duodenum is reported. Several 
unusual features were present including longitudinal rupture 
of the first part of the duodenum. There were no findings on 
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plain films of the abdomen, but epigastric pain and tender- 
ness led to surgical exploration. The victim was wearing a 
roll three-point seat belt and sustained a two-phase stop 
sequence as a result of first running into a ditch and then 
coming to a complete stop in a stream embankment. This 
type and sequence of force to the abdomen by the roll type 
seat belt may be a design limitation. If so, further examples 
of this type of injury can be anticipated. 

C. H. Northrop 


Double tracking in the sigmoid colon. Ferrucci JT Jr, 
Ragsdale BD, Barrett PJ, Vickery AL Jr, Dreyfuss JR (Mas- 
sachusetts General Hospital, Boston, Massachusetts). Radiol- 
ogy 120:307-312, Aug 1976 


Double tracking of barium in the sigmoid colon has been 
associated with granulomatous colitis by some; others con- 
sider it a sign of peridiverticulitis. Patients who showed no 
evidence of inflammatory disease elsewhere in the large in- 
testine were analysed. The pathological diagnosis was 
diverticulitis in 29 of 35 cases, and granulomatous diverti- 
culitis in only 1. In 5 the underlying process was perforated 
carcinoma of the sigmoid colon. In those with paracolonic 
sinus tracts due to peridiverticulitis, pathological study 
demonstrated tracts extrinsic to the muscularis and usually 
traceable to a perforated diverticulum. Long-term follow-up 
disclosed no evidence of subsequent inflammatory bowel 
disease. 

Author's Abstract 


Use of substrate-coated barium sulfate tablets in the 
evaluation of digestive enzyme deficiency. Kalifa LG, 
Koehler RE, Margulis AR, Goldberg HI, Stoughton JA, Gib- 
son RD (A. R. Margulis, University of California School of 
Medicine, San Francisco, California). Radiology 120:303- 
306, Aug 1976 


In vitro and in vivo studies determined the effect of diges- 
tive enzymes on substrate-coated barium sulfate tablets. 
Fragmentation of the barium tablet core was detected radio- 
graphically after enzymatic digestion of the substrate material 
occurred. Preliminary studies in humans suggest that such 
tablets may be used in the diagnosis of pancreatic exocrine 
insufficiency. 

Author's Abstract 


Portal vein visualization during intravenous cholangiog- 
raphy. Westcott JL, Slover WP (Hartford Hospital, Hartford, 
Connecticut 06115). Radiology 120:427-429, Aug 1976 


The portal vein (PV) was frequently visualized during 
infusion intravenous cholangiography with tomography. Al- 
though visualization was usually faint, the PV was occa- 
sionally seen as well as or better than the common duct 
(CD). Occasionally, there is sufficient periportal fat to enable 
PV visualization without contrast material, but PV visualiza- 
tion is probably usually due to a combination of faint venous 
opaciffcation and surrounding periportal and omental fat. If 
unrecognized, the opacified portal vein may occasionally be 
mistaken for a dilated common duct. 

Author's Abstract 


Genitourinary 


Malposition of the colon in left renal agenesis and ecto- 
pia. Mascatello V, Lebowitz RL (The Children's Hospital 
Medical Center, Boston, Massachusetts). Radiology 120: 
371-376, Aug 1976 


The anatomic splenic flexure of the colon occupies the 
renal fossa in patients with left renal agenesis or ectopia 
and presents a characteristic appearance on radiographs and 
contrast enema studies. If excretory urography fails to re- 
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veal the left kidney, demonstration of the normal colon will 
exclude renal agenesis or ectopia. The colon remains in 
normal position in patients with left renal dysplasia or after 
left nephrectomy. 

Author's Abstract 


Retention cysts of Cowper’s duct. Moskowitz PS, Newton 
NA, Lebowitz RL (R. L. Lebowitz, Children’s Hospital Medi- 
cal Center, Boston, Massachusetts). Radiology 120:377-—380, 
Aug 1976 


Retention cysts arising from obstructed Cowper’s ducts 
are rare lesions of the anterior urethra. Five cases are re- 
ported, 3 in male infants and 2 in young boys. In children 
and adults the cysts may cause dysuria, urinary frequency, or 
urinary retention. The etiology of Cowper’s duct cysts re- 
mains uncertain, but both congenital and acquired cysts have 
been described. The radiographic findings are characteristic: 
a smooth, rounded filling defect is seen on the ventral wall 
of the proximal bulbous urethra during voiding cystoure- 
thrography. After fulguration of the cyst, urethrography may 
reveal reflux into a dilated Cowper's duct. 

Author's Abstract 


Metrizamide in experimental urography. V. renal excre- 
tion mechanism of a non-ionic contrast medium in rabbit 
and cat. Golman K, Scient C (Research Laboratory of Nye- 
gaard and Co., A/S, Oslo, Norway). /nvest Radiol 11:187— 
1974, May-June 1976 


The excretion mechanisms of the non-ionic contrast 
medium, metrizamide, and the ionic, sodium diatrizoate, are 
compared to investigate the potential usefulness of metriza- 
midt in clinical urography. A mixture of 'l-labeled metriza- 
mide and "'l-labeled diatrizoate was injected intravenously 
to rabbits or cats. Urine, bile and blood were analyzed for 
their concentration of iodine. From these concentrations the 
renal and total clearance were calculated. In the rabbit the 
excretion of metrizamide was also compared with that of 
3H-inulin with or without influence of p-aminohippurate or 
probenecid. The earlier reported relatively low urinary iodine 
concentrations after intravenous injection to rabbits of low 
doses were explained by the following findings: In the rabbit 
the volume of distribution, the renal clearance and the total 
clearance of metrizamide were smaller than those measured 
for diatrizoate and inulin. The biological half-life in serum 
measured 30-150 min after injection was the same for all 
three compounds. No indication of tubular secretion was 
found. The excretion mechanism of the contrast media ex- 
hibits species differences as no differences between metriza- 
mide and diatrizoate in the parameters mentioned above 
could be measured in the cat. 

Author's Abstract 


Musculoskeletal 


9 
Lisfranc’s tarsometatarsal fracture-dislocation. Foster SC, 
Foster RR (Mount Auburn Hospital, Cambridge, Massachu- 
setts). Radiology 120:79—83, July 1976 


Lisfranc’s fracture-dislocation is an injury at the tarso- 
metatarsal joints. Usually the metatarsals dislocate dorsally 
and laterally. These fractures can be subtle, and a knowl- 
edge of the normal relationships is essential. Review of foot 
radiographs indicated that the most constant normal rela- 
tionship of the tarsometatarsal joints is the alignment of the 
*second tarsometatarsal joint, which, fortunately, is involved 
in most Lisfranc’s dislocations. There is more variation in 
normal alignment of the other tarsometatarsal joints, but 
gross abnormalities are detectable, and the presence of as- 
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sociated chip fractures and clinical correlation will usually 
clarify more subtle cases. 
Author's Abstract 


The use of tomography in the assessment of fractures of 
the tibial plateau. Elstrom J, Pankovich A, Sassoon H, 
Rodriguez J (1825 West Harrison Street, Chicago, Illinois 
60612). J Bone Joint Surg 58A:551—555, June 1976 


The authors describe in detail the evaluation of tibial 
plateau fractures and their surgical management. Biplanar 
tomography of the knee often alters provisional classifica- 
tions made initially on plain films. In examining plain radio- 
graphs, the authors found they were unable to distinguish 
clearly between the’ mixed fractures. Errors in differentiation 
of tibial plateau splitting and/or depression were common. 
A modified classification of Duparc and Ficat was used in 
classifying the assorted tibial plateau fractures. Ortho- 
pedists require precise localization of depressed plateau 
fragments as well as evaluation of the tibial spines at the 
cruciate ligament attachment in order to determine the sur- 
gical approach required for grafting and type of fixations. 
This article emphasizes and clearly defines the role of the 
radiologist in the evaluation of tibial plateau fractures. 

Gerald R. Smith 


The evaluation of pathologic alterations of juxtaosseous 
soft tissue by xeroradiography. Otto RC, Pouliadis GP, 
Kumpe DA (Roentgendiagnostisches Zentralinstitut der Uni- 
versitat, Zurich, Switzerland). Radiology 120:297—302, Aug 
1976 


Xeroradiography proved extremely helpful in (a) evalua- 
tion of soft-tissue masses of both the axial and appendicular 
skeleton; (b) quantifying soft-tissue changes in advanced 
rheumatoid arthritis; (c) evaluation of bony involvement by 
an adjacent soft-tissue tumor or infection; (d) evaluation of 
rib lesions or rib integrity; and (e) assessment of bones in 
casted extremities. The technique was not helpful in the 
following conditions: early soft-tissue changes of rheumatoid 
arthritis; detection of minimal skeletal trauma; arthrography 
of the knee; evaluation of any portion of the vertebral column; 
evaluation of submandibular neck masses; or assessment of 
abdominal films for visceral structures. 

Author's Abstract 


Malignant giant cell tumor of the soft tissue: angio- 
graphic manifestations. Yaghmai | (Medical College of Vir- 
ginia, Richmond, Virginia). Radiology 120:329-331, Aug 
1976 


Two cases of malignant giant cell tumor originating within 
the soft tissues of the thigh are reported. In both instances, 
angiography demonstrated hypervascular masses with arterial 
and venous abnormalities indicative of an aggressive malig- 
nancy. The histopathologic appearance of the lesions was 
similar to that of osseous giant cell tumors. The clinical and 
radiographic features of this rare entity are briefly reviewed. 

Author's Abstract 


Nervous System 


Computed tomography: evaluation of the posterior third 
ventricle. Messina AV, Potts DG, Sigel RM, Liebeskind AL 
(New York Hospital-Cornell University Medical Center, New 
York, New York). Radiology 119:581—592, June 1976 


. e 
The normal computed tomography (CT) appearances of 
the posterior third ventricle and related structures are pre- 


sented. Seventy-six patients with lesions directly involving 
this ventricle were studied by CT, and results of other neuro- 
radiological procedures evaluated. Primary tumors, meta- 
stases, hematomas, infarcts, and cysts may be reliably 
distinguished by CT, particularly if contrast enhancement is 
utilized. Size and density resolution limit the direct visuali- 
zation of the aqueduct of Sylvius; stenosis however may be 
inferred. Small infarcts may be difficult to demonstrate by 
the use of CT scans without contrast enhancement, yet be 
shown by isotope scans. 

Author’s Abstract 
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Intrathecal tolerance of metrizamide in chloralose anes- 
thetized cats. Piwonka RW, Healey JF, Rosenberg FJ 
(Sterling-Winthrop Research Institute, Rensselaer, New York 
12144). Invest Radiol 11:182—186, May-June 1976 


The water soluble radiopaque medium, metrizamide (Ami- 
paque) was introduced into the lumbar subarachnoid space 
in chloralose anesthetized cats at a standard volume of 0.35 
cc/kg in concentrations of 300 mgl/cc to 500 mgl/cc during 
EMG recording. These animals did not differ from controls 
which received cerebrospinal fluid under otherwise identical 
conditions; both groups usually showed some mild and oc- 
casional muscle fasciculations or mild spasms. Treatment 
with metrizamide appeared to be a less deleterious procedure 
than that using hyperosmotic sucrose (1.32 M) as judged 
from EMG records. In contrast, equivalent amounts of me- 
glumine iothalamate produced frank convulsions in 7 of 15 
cases and a range of hyperirritability in the remaining 8. 

Author's Abstract 


Angiographic demonstration of a cerebral venous an- 
gioma. Preissig RS, Preissig SH, Goree JA (Duke University 
Medical Center, Durham, North Carolina 27710). J Neuro- 
surg 44:628-631, May 1976 


This case report describes a 23-year-old woman with a 
9 year history of headaches which localized to the right 
frontal region and were associated with contralateral de- 
creased strength and diminished sensation. The radionuclide 
study showed increased activity deep in the right hemisphere 
on dynamic images with subsequent normal static images. 
A right carotid angiogram showed a lesion 3.5 cm in diam- 
eter in the right frontal white matter which consisted of 
dilated medullary veins which converged into one large 
venous channel which then coursed transcerebrally to reach 
the superior saggital sinus. A diffuse blush was seen during 
the capillary phase. There was no mass effect and circula- 
tion time was normal. The lesion was excised and consisted 
of dilated venous structures separated by normal neural tis- 
sue. Venous angioma was the pathologic diagnosis. The lack 
of enlarged feeding arteries and a normal circulation time 
differentiate the venous angioma from the more common 
arteriovenous malformation. A malignant tumor of this size 
would be expected to have an abnormal static brain scan. 
In angiography, a tumor with prominent draining veins would 
likely show decreased circulation time, a mass effect when 
3.5 cm in diameter, and deep venous drainage from a sub- 
cortical location. 

Paul M. Chikos 


Hemangioblastoma of the spinal cord. Browne TR, Adams 
RD, Roberson HG (Massachusetts General Hospital, Boston, 
Massachusetts 02114). Arch Neurol 33:435-441, June 1976 


The authors report five new cases and review an additional 
80 cases of histologically proven spinal cord hemangio* 
blastoma. These tumors, derived from blood vessel endo- 
thelial cells, were most often single (79%), intramedullary 
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(60%), and in the thoracic (51%) or cervical (41%) region. 
A syrinx was associated with the tumor nidus in 67% of the 
intramedullary tumors. The syrinx is felt to develop because 
of fluid transudation by the tumor and may be very extensive 
along the longitudinal axis of spinal cord. Meningeal vari- 
cosities were associated with 48% of all cases. In only one- 
third of the cases were spinal cord hemangioblastomas a 
component of Von Hippell-Lindau disease (angioma of 
retina, CNS hemangioblastoma, cysts usually in pancreas 
and kidney, pheochromocytoma, and an mendelian dominant 
pattern of inheritance). 

Plain radiographs of the spine were abnormal in only 37% 
and showed evidence of a slow growing intraspinal mass 
with widening of the intrapedicular distance and increased 
saggital diameter of the spinal canal. The myelogram was 
abnormal in the majority of cases (91%), and the presence 
of dilated veins adjacent to an intramedullary mass strongly 
suggested the diagnosis. Vertebral and spinal angiography 
typically demonstrated enlarged feeding arteries, a small 
densely staining tumor nodule and rapid shunting into a dis- 
tended venous plexus. 

Surgical removal of the tumor nidus was the recommended 
therapy. Incomplete excision usually resulted in recurrent 
symptoms even when the syrinx was decompressed and 
radiation therapy employed post operatively. 

Paul M. Chikos 


Experimental cerebral infarction in the monkey. Radio- 
graphic evaluation of steroid therapy. Rumbaugh C, Berg- 
eron RT, Fang HCH (Los Angeles County-University of 
Southern California Medical Center, Los Angeles, Californéa). 
Invest Radiol 11:195—201, May-June 1976 


Cerebral ischemia and infarction have been produced in 
the Rhesus monkey using an autologous clot embolization 
technique. Preliminary findings suggest that cerebral arte- 
riography may be used to study experimental cerebral 
infarction and ischemia, and the resulting cerebral edema and 
also that cerebral arteriography may be used as a tool for 
the evaluation of various types of therapy now used clinically 
in the treatment of these entities. The present experimental 
study in the monkey suggests that whereas steroid therapy 
initiated immediately following the onset of cerebral ischemia 
reduces morbidity and hastens clinical recovery, pretreatment 
with steroids in these same cases of cerebral ischemia may 
be hazardous and may increase the risk of cerebral infarction. 

Author's Abstract 


Computed tomography in the diagnosis of extra-axial 
posterior fossa masses. Naidich TP, Lin JP, Leeds NE, 
Kricheff Il, George AE, Chase NE, Pudlowski RM, Passalaqua 
A (Montefiore Hospital and Medical Center, Bronx, New 
York). Radiology 120:333-339, Aug 1976 

a 


Extra-axial posterior fossa masses can be diagnosed reli- 
ably by computed tomography (CT) in most cases. Acoustic 
and trigeminal neurinomas, meningiomas, cholesteatomas, 
and other extra-axial masses can usually be distinguished 
from intra-axial masses by asymmetric widening of the basal 
subarachnoid spaces, bone destruction, continuity of the 
tumor mass with the tentorium or bone, and more sharply 
defined margins. Multiple-cut study of the posterior fossa 
improved visualization of the fourth ventricle and basal 
cisterns. Interpretation of cisternal changes in association 
with changes in the fourth ventricle and abnormal attenua- 
tion coefficients permits accurate diagnosis of posterior 
fossa masses. 

Author's Abstract 
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Computed tomography of granulomatous basal arach- 
noiditis. Enzmann DR, Norman D, Mani J, Newton TH (Uni- 
versity of California, San Francisco, California). Radiology 
120:341-344, Aug 1976 


Clinical findings are often insufficient to diagnose basal 
arachnoiditis and conventional neuroradiological techniques 
often fail to demonstrate the inflammatory process. Com- 
puted tomographic (CT) scans, however, usually can demon- 
strate the circle of Willis, and the basilar, sylvian quadrige- 
minal, and vermian cisterns. Cisternal anatomy can also be 
delineated on the CT scans by metrizamide cisternography. 
CT scanning may prove to be the most accurate and sensitive 
radiographic test for basal arachnoiditis. Findings in three 
patients are reported. 

Author's Abstract 


Meningomyelocele and syringohydromyelia: some radio- 
logical aspects. Batnitzky S, Hall PV, Lindseth RE, Well- 
man HN (Indiana University School of Medicine, Indian- 
apolis, Indiana). Radiology 120:351—357, Aug 1976 


Twenty meningomyelocele patients with nonfunctional 
ventricular shunts or no shunts were studied radiologically. 
This group was compared to a second group of 4 patients 
with functional shunts. The various techniques are compared 
and discussed. Pantopaque ventriculography is a potentially 
dangerous procedure. Radioisotope ventriculography appears 
to be a safe and useful method of diagnosing syringohydro- 
myelia. Ventricular decompression by means of a shunt 
appears to be an effective treatment. 

Author's Abstract 


Miscellaneous 


Radiological features of mixed connective tissue disease 
and scleroderma-systemic lupus erthematosus overlap. 
Silver TM, Farber SJ, Bole GG, Martel W (University of 
Michigan Medical Center, Ann Arbor, Michigan). Radiology 
120:269-275, Aug 1976 


The radiological, clinical, and laboratory features found in 
seven patients with scleroderma-SLE overlap, including three 
with mixed connective tissue (MCTD), are described. There 
were no distinctive roentgenographic features which dif- 
ferentiated those with MCTD from the others with a clinical 
overlap syndrome of scleroderma and SLE. When features of 
both coexist in a single patient the radiologist may be the 
first to suggest the correct diagnosis of overlap syndrome or 
MCTD. 

Author's Abstract 


Breast cancer screening. Benefit and risk for the first an- 
nual screening. Moskowitz M, Keriakes J, Saenger EL, Pem- 
mmaraju S, Kumar A, Tafel G (Cincinnati General Hospital, 
Cincinnati, Ohio 45229). Radiology 120:431—432, Aug 1976 


Of 96 cancers which have been detected as a resulteof the 
first annual screening of 10,470 volunteers, 46 have been 
clinically occult. Forty-one of these have been Stage 1 or 
less carcinoma, and 26 of these 41 have been minimal can- 
cer. For the radiographic parameters used, the behefit of 
detecting these cancers vs. the risk of induced cancer is esti- 
mated as 103:1 and 65:1, respectively. 

Author's Abstract 


Ultrasonics 


Anterior position of the lower pole of the right kidney: 
potential confusion with right upper quadrant mass. 
Bree RL (M. D. Anderson Hospital and Tumor Institute, 
Houston, Texas 77030) J Clin Ultrasound, Aug 1976 
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Ultrasound was used to evaluate patients with palpable 
right upper quadrant masses. Three patients were shown to 
have anteriorly displaced lower poles of the right kidney 
which were otherwise normal. This is an anatomic variant of 
normal which is readily identified using ultrasound and does 
not require further patient evaluation. Urograms obtained on 
all patients revealed no renal abnormalities and no evidence 
of abnormal kidney position. 

Stephen J. Carter 


Nuclear Medicine 


Reliability of pulmonary scintigraphie criteria for the 
evaluation of mediastinal involvement in bronchial car- 
cinoma (a prospective study). In German: Ramos M, Buri 
P, Roesler H (Nuklearmed, Abteilung, Inselspital, CH-3010 
Bern, Switzerland). Fortschr Geb Roentgenstr Nuklearmed 
124:401-406, May 1976 


Ninety-four patients hospitalized with suspicion of bron- 
chial carcinoma were subjects of a study to determine the 
reliability of scintigraphic diagnosis of hilar or mediastinal 
involvement in bronchogenic carcinoma. All patients were 
examined with intravenous Xe, Xe gas inhalation, and 
intravenous ??nTc-MAA. In 77 patients a bronchial carcinoma 
was diagnosed by histology. The scintigraphic evaluation of 
these patients was compared with the stage of their disease 
as determined by bronchoscopy, mediastinoscopy, surgery, or 
autopsy. The most reliable criteria for hilar or mediastinal 
involvement were: localized delay in appearance of the intra- 
venously injected ?9Xe in the affected area of the lung 
(95% of cases), and presence of a "dead space ventilation" 
(found in 92%). Residual activity in the subclavian vein or 
superior vena cava up to 10 min after injection of 1?Xe must 
be interpreted with caution and only a striking finding should 
be considered significant. Of 65 patients who had medi- 
astinoscopy and scintigraphy, concordant findings were 
present in 44 (68%), and scintigraphic findings of mediasti- 
nal involvement and normal mediastinoscopy were found in 
nine of which eight had mediastinal involvement at surgery. 
In comparison with the final diagnosis arrived at by 
mediastinoscopy and/or surgery, 20 (30%) false negative, 
but only one (<2%) false positive diagnosis were made 
by scintigraphy. The authors conclude that a broncogenic 
carcinoma should be considered unresectable when the 
scintigraphic criteria of hilar or mediastinal involvement are 
fulfilled, even with normal mediastinoscopy. 

Peter F. Winter 


Observations on radicnuclide imaging in hypertrophic 
pulmonary osteoarthropathy. Rosenthall L, Kirsh J (Mon- 
treal General Hospital, Montreal, Quebec, Canada). Radiol- 
ogy 120:359—362, Aug 1976 


9"Tc pyrophosphate was employed in the study of pa- 
tients with hypertrophic pulmonary osteoarthropathy. Several 
facts emerge when comparing the radionuclide, radiographic 
and clinical findings. Radionuclide imaging reveals the pres- 
ence and extent of subperiosteal activity with greater clarity 
than does radiography. Synovitis associated with the syn- 
drome is readily disclosed, and the regression of the skeletal 
manifestations following excision of the pulmonary lesion 

can be documented. 
Author's Abstract 


Radiation Oncology 


The treatment of radiation necrosis with hyperbaric 
oxygen (OHP). Hart GB, Mainouse EG (Naval Regional 
Medical Center, Corpus Christi, Texas 78419). Cancer 37: 
2580-2585, 1976 


° ABSTRACTS 


The authors describe the use of hyperbaric oxygen in the 
treatment of 69 patients with radiation necrosis. Each pa- 
tient was treated at two atmospheres absolute with hyperbaric 
oxygen for 2 hr daily for a total of 60 treatments or until 
asymptomatic and defects were closed. Some patients re- 
quired a second series of treatments. Forty-six patients 
presented with radiation necrosis of the mandible, all having 
intractable pain, and all but one having exposed bone. Within 
this greup, 19 patients required some form of surgery during 
therapy including four who had mandibular grafts. Eighty 
percent of the 46 patients were free of symptoms at com- 
pletion of the first sseries of hyperbaric oxygen therapy. Five 
patients (11%) required a second series to be symptom free. 
Use of hyperbaric oxygen in radiation netrosis of the chest 
wall, pelvis and lumbar areas, larynx, and in neurological 
radiation injury is also described. 

Herbert C. Berry 


Mantle irradiation in Hodgkin's disease. Carmel RJ, Kaplan 
HS (Stanford University Medical Center, Stanford, Cali- 
fornia 94305). Cancer 37:2813-2825, 1976 


The authors review the treatment and follow-up records 
of 377 Hodgkin's disease patients who received mantle ir- 
radiation but no planned chemotherapy at Stanford Univer- 
sity between 1964 and 1972. The overall supradiaphragmatic 
relapse rate was 21%: Complications of treatment included 
symptomatic pulmonary radiation reaction (2095), peri- 
carditis (13%), Lhermitte's sign (15%), and thyroid dysfunc- 
tion (13%). No patients with stage IA and IB Hodgkin's dis- 
ease had supradiaphragmatic relapse. The use of thin lung 
block techniques reduced the incidence of symptomatic pul- 
monary radiation reaction to 3.796 and the use of a sub- 
carinal block after 2,500-3,500 rads reduced the radiation 
pericarditis complication rate to 2.5%. Local control is not 
sacrificed with the blocking technique. 

Herbert C. Berry 


Total body irradiation of chronic lymphocytic leukemia. 
Johnson RE (Radiation Oncology Branch, National Cancer In- 
stitute, Bethesda, Maryland 20014). Cancer 37:2691-2696, 
1976 


The role of total body radiation is reviewed in 48 con- 
secutive patients with previously untreated active, progres- 
sive chronic lymphocytic leukemia. The dose of total body 
irradiation was 100—200 rads in one-half the cases and 200— 
400 rads in the remaining cases. Daily fractions were 5—10 
rads in most cases. Of the 42 evaluable patients completing 
treatment, 14 (33%) experienced virtually complete clinical 
and hematologic remissions with the initial course of total 
body irradiation. Five patients (12%) experienced progres- 
sion of disease following treatment. Median survival for all 
42 evaluable cases is 57 months with 75% of the patients 
being at risk for more than 5 years from the date of first 
therapy. Marked anemia and thrombocytopenia, respectively, 
have complicated TBI in 5% and 15% of the patients. 

Herbert C. Berry 


Non-Hodgkin’s lymphomas of stage lll extent. Glatstein 
E, Fuks Z, Goffinet DR, Kaplan HS (Stanford University 
Medical Center, Stanford, California 94305). Cancer 37: 
2806-2812, 1976 


The investigators review the results of total lymphoid 
radiation therapy in 68 patients with clinical or pathologic 
stage lll nonHodgkin's lymphomas. Most patients received 
midplane doses of 4,900 rads, and only eight patients re- 
ceived full abdominal irradiation. The 5 year actuarial sur- 
vival for patients with stage III diffuse lymphoma was 3995; 
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75% for those with nodular lymphomas. The relapse-free 
survival for patients with nodular lymphoma was 43% at 5 
years and 33% at 10 years. Most patients who failed, re- 
lapsed initially in lymph nodes (50% of diffuse and 64% of 
nodular). Bone marrow was the initial site of relapse in only 
six of the total group of 42 patients. The authors feel that 
at the present time total lymphoid irradiation alone when 
administered to patients with Stage lll nodular lymphoma 
appears at least as effective as systemic treatment modalities. 

Herbert C. Berry 


Locally recurrent carcinoma of the breast. Chu FC, Lin F, 
Kim JH, Huh SH, Garmatis CJ (Memorial Sloan-Kettering 
Cancer Center, 1275 York Avenue, New York, New York 
10021). Cancer 37:2677-2681, 1976 


The authors retrospectively review the results of radia- 
tion therapy of 215 patients with carcinoma of the breast 
having recurrent disease limited to the chest wall and/or re- 
gional lymph nodes. The majority of patients had doses 
above 1,060 rets with the most commonly given dose being 
4,000-5,000 rads delivered over a period of 4-5 weeks. In 
most cases, the entire chest wall on the affected side was 
irradiated. Complete local control was obtained in 67% of 
the patients, partial control in 2496, and failure occurred in 
only 9%. The 5 year survival rate of patients with complete 
local control was 26% as compared to 9% in the partial 
control group and O in the failure group (p < 0.05). The 5 
year survival rate of patients with a single site of involve- 
ment was better than that of multiple site involvement (2396 
versus 11%), also statistically significant with p < .05. Of 
the total number of patients, the 5 year survival was 2196 
and the 10 year survival rate was 5%. Three percent were 
free of cancer at 5 to 15 years. 

Herbert C. Berry 


Preliminary results of fast neutron teletherapy of meta- 
static cervical adenopathy. Berry HC, Parker RG, Gerdes 
AJ (University Hospital, 1959 N.E. Pacific Avenue, Seattle, 
Washington 98195). Cancer 37:2613-2619, 1976 


Between 1973 and 1975, 36 patients with metastatic 
cervical adenopathy from cancers arising primarily in the 
pharynx or oral cavity, including six with bilateral cervical 
involvement, received fast neutron teletherapy at the Uni- 
versity of Washington. At the conclusion of treatment, the 
masses were no longer palpable in nine of 42 (2196) hemi- 
necks, and were reduced more than 5096 in 23 (5596). In 
12 patients with partial regression, the masses eventually 
disappeared, so that in all, 21 heminecks (5096), or 20 pa- 
tients (56%), were controlled for periods up to 66 weeks. 
Fixed cervical masses were controlled in 11 of 23 (4896) 
patients. These results, which must be sustained for longer 
observation periods, are comparable to results reported in 
the literature. Treatment was well tolerated; therefore, doses 
can be raised to study the influence on tumor control. 

e Herbert C. Berry 


Fast neutron radiotherapy for locally advanced pelvic 
cancer. Caderao J, Hussey DH, Fletcher GH, Sampiere VA, 
Johnsor DE, Wharton JT (M. D. Anderson Hospital and 
Tumor Institute, Houston, Texas 77030). Cancer 37:2620- 
2629, 1976 


Between 1973 and 1975, 82 patients with locally ad- 
vanced pelvic tumors were treated with 50 MEV neutron 
therapy at M. D. Anderson. Seventy-nine have been included 
for analysis. Twenty-seven patients received treatment with 
neutrons only, 17 patients received neutron boost therapy, 
and 35 received mixed beam therapy (photons three times 
weekly and neutrons twice weekly). Fifty-one patients had 
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gynecologic malignancy, 15 had colo-rectal malignancy, and 
13 had prostatic malignancy. Fifteen of 18 mixed beam pa- 
tients with gynecologic cancer have local control without 
complication versus six of 16 receiving neutron boost ther- 
apy and three of 17 irradiated with neutrons only. Six pa- 
tients (12%) have developed major complications, not tumor 
related. Patients treated with the mixed beam have presented 
with slightly less advanced cancer and have been treated to 
higher equivalent doses than those treated with neutrons 
only. 

Herbert C. Berry 


Radiobiology 


The effects of single and multifraction radiation courses 
on the mouse spinal cord. Goffinet DR, Marsa GW, Brown 
JM (Stanford University, Stanford, California). Radiology 
119:709-713, June 1976 


Mice normally exhibit two hind limb reflexes, one is ex- 
tension of the hind legs when the animal is lifted by its tail. 
A mouse held by its tail also will clasp its legs over the edge 
of a mouse cage if allowed to do so. These reflexes can be 
modified or eliminated by spinal cord irradiation, and the 
changes can be used as end points in quantifying radiation 
myelitis. In these experiments, irradiated mice were scored 
on a numerical scale, with loss or weakness of the extension 
reflex being given a score of 1.0. Loss of the hind limb 
clasping reflex is scored as 2.0. The next degree of severity 
is extremity weakness and/or monoplegia (score 3.0), while 
the severest cord damage leads to paraplegia (score 4.0), 
which may be accompanied by leg muscle or tail atrophy 
and bladder and bowel incontinence. 

C3H mice were irradiated to either a 6 mm or 12 mm seg- 
ment of the thoraco-lumbar spine. Single fractions or 10 
equal daily doses were given, as well as two sets of five 
equal daily fractions with either a 3 week or 3 month split. 


ABSTRACTS g 


Major findings in these studies were that a single dose 
causes earlier and more extensive damage than does frac- 
tionated radiation; that injury is more severe if a 12 mm 
rather than a 6 mm spinal segment is treated; and that the 
time to onset of symptoms is inversely related to dose. 
Six months after treatment of a 6 mm segment of the spinal 
cord with one or 10 fractions of 250 kVp x-rays the percent- 
age of mice with severe myelitis (2.0 or greater) was scored. 
Dose to cause myelitis in 50% of the mice (MDs) was 5,700 
rads (95% confidence limits of 5,130, 6,270 rads) for single 
fractions, and for 10 fractions the MD» was 8,600 (8,037, 
9,202) rads. The approximate 3,000 radedifference in MDs 
values held at 12 months post-treatment, although the values 
themselves decreaSed for both treatment schemes. When 
mice were evaluated at 2-6 months following treatment, the 
MD for single doses was significantly less for those animals 
which received radiation to a 6 mm spinal segment than for 
those which had a 12 mm length treated. By 6 months, all 
mice irradiated to either short or long segments with doses 
greater than 7,500 rads had developed severe myelitis. 

Mice irradiated to a 12 mm spinal segment in 10 daily 
fractions or two sets of five equal daily doses with a 3 week 
or 3 month split were evaluated at 6 months after the be- 
ginning or 6 months after the end of treatment. Interpreta- 
tion of results is complicated because the group with the 
3 month split had a different time in which to develop 
myelitis with either of the two evaluation times, and, the 
longer the observation period, the lower the MDs value for 
a given fractionation scheme. When these experiments were 
evaluated 6 months after the last treatment, the MDs» value 
for 10 consecutive fractions was 6,900 (6,509, 7,314) rads; 
for the 3 week split, 7,500 (7,075, 7,950) rads; and for the 
3 month split, 6,450 (6,085, 6,837) rads. The lower value 
with the 3 month split may be the result of the longer ob- 
servation time (over 9 months) since the beginning of 
treatment. However, some long term repair does occur with 
split-course radiation. 

Janet S. R. Nelson 


Book Reviews 


Chronic Lung Obstruction in Lung Disease. By W. M. Thurlbeck. Major Problems in Pathology, vol. 5. Philadelphia: Saunders, 


456 pp., 1976. $17 


As stressed throughout this scholarly text, the term chronic 
airflow obstruction is preferable to chronic obstructive lung 
disease or chronic airway obstruction because it refers to ob- 
struction to airflow (whether this is brought about by airway 
narrowing or loss of recoil) and it avoids the somewhat am- 
biguous term disease, clearly referring to a functional syndrome. 

The historic background, terminology, and classifications are 
thoroughly discussed in the first two chapters. The main con- 
ditions associated with chronic airflow obstruction are defined 
and clarified. Chronic bronchitis is defined functionally as 
chronic production of phlegm, whereas emphysema and bron- 
chiectasis are presented as strictly disorders of anatomy. The 
existence of several types of emphysema and bronchiectasis is 
emphasized. Expiratory airflow obstruction may result from 
airway narrowing, most classically observed in asthma, or from 
loss of elastic recoil of the lung, which characteristically occurs 
in emphysema. Reversibility of airflow obstruction is stressed 
as a characteristic feature. However, these conditions commonly 
produce chronic airflow obstruction and very often coexist. 
It is alsd true that the peripheral airways of the lung may be 
obstructed while expiratory flow rates are normal, leading to 
the concept of small airways disease. Underlying physiologic 
mechanisms are discussed. 

Chapter 3 is devoted to the morphology of diseases of the 
airways which may lead to chronic airflow obstruction, including 
chronic bronchitis, bronchiectasis, and asthma. A lengthy fourth 
chapter (138 pages) details the morphology of emphysema and 
emphysema-like conditions. Thurlbeck emphasizes that while 
emphysema can be classified in an apparently neat and orderly 
fashion, it is often difficult to impose this system on the lungs 
in active practice, especially when the condition is severe. He 
enlarges on the accepted World Health Organization anatomical 
definition of emphysema by conveniently defining four general 
types, depending on how the acinus is involved. Proximal acinar 
emphysema (which includes centrilobar emphysema and the 
emphysema associated with simple pneumoconiosis of coal 
workers). panacinar emphysema, distal acinar emphysema, and 
irregular emphysema are the types analyzed in detail with 


Radiographic Anatomy of the Coronary Arteries: An Atlas. B 


Futura Publishing Company, 305 pp., 1976. $35 


The number of coronary artery surgical procedures has 
increased tremendously over the past several years so that now 
there are conservatively 80,000 operations annually in the 
United States and probably several times that number of patients 
undergoing coronary arteriography. The techniques and inter- 
pretation of coronary arteriography have only recently emerged 
from the specialty journals to high quality textbooks designed 
for a broader audience. This atlas provides the next necessary 
step in teaching noncardiologists coronary anatomy and a 
basic radiologic approach to atherosclerotic coronary artery 
disease and its complications. This book was written for physi- 
cians who "may review the films of their patients and who 
recognize the need for better understanding of this important 
aspect of anatomy in medicine." ý 

The book begins with a brief description of the radiographic 
procedures, equipment, and reporting system of coronary 
angiography used at the University of Alabama, Birmingham. 
The Birmingham group performs the Judkins method of percu- 


magnificent accompanying illustrations. In general, all aspects 
of emphysema are described as well as the association of bullae 
and blebs, cysts, airway, and vascular lesions. In addition, the 
morphology of certain other conditions sometimes referred to as 
emphysema are described (e.g., congenital lobar overinflation, 
compensatory over-inflation, and the aging lung). 

Chapter 5 is on the epidemiology of chronic airflow obstruc- 
tion, chronic bronchitis, and emphysema, while chapter 6 is an 
excellent presentation of etiology and pathogenesis. Chapter 7 
details alterations in other organs with chronic airflow obstruc- 
tion with particular emphasis on the definition and diagnosis of 
cor pulmonale as well as other cardiovascular changes. 

Chapter 8 discusses pathophysiology (i.e., theoretical con- 
siderations) and continues into an excellent concluding chapter 
describing the pathophysiology with clinicophysiologic correla- 
tions. The reported relationships between disordered anatomy 
and pulmonary function are emphasized. Here Thurlbeck also 
analyzes the functional and radiologic abnormalities that may 
be found with the diseases that can produce the syndrome of 
chronic airflow obstruction. 

All material is presented in a clear, succinct manner and 
reflects Thurlbeck’s personal observations. He presents all sides 
of controversial topics before arriving at his own conclusions. 
An excellent summary and an extensive current bibliograpHy is 
located at the end of each chapter. All illustrations are clear 
and meaningful with up-to-date accompanying drawings, tables, 
and graphs. 

Thurlbeck, who has made many of the major contributions to 
the understanding of the pathology of emphysema, bronchitis, 
and bronchiectasis as well as asthma, has provided an excellent 
monograph with a most comprehensive and up-to-date review. 
This text is recommended not only for pathologists, clinicians, 
and other students of pulmonary disease but also as a most 
valuable addition to the library of every practicing radiologist. 


E. Nicholas Sargent 
LAC—USC Medical Center 
Los Angeles, California 90033 


y B. Soto, R. O. Russell, Jr., and R. E. Moraski. Mount Kisco, N.Y.: 


taneous transfemoral coronary catheterization using preformed 
catheters. No mention is made of the widely used Sónes or 
Amplajz methods. The next section introduces the circle-loop 
concept for mentally visualizing the coronary arteries in right 
and left anterior oblique projections. Coronary anatomy is then 
demonstrated through multiple high quality pictures taken from 
large rdl film angiograms. Captions have concise descriptions 
of the anatomy and are frequently accompanied by line drawings 
to emphasize particular points. The main section has many 
well chosen examples of obstructive disease of each coronary 
artery with an analysis of their grading system of stenoses and 
of the distal vessel segment. There are excellent examples of " 
coronary collateral flow, an area in which the Birmingham group 
has made significant past contributions. Saphenous vein bypass 
grafts and the coronary abnormalities Occurring with left 
ventricular aneurysm are briefly illustrated in the last two 
chapters. 

Although written for the noncardiologist, the book has a 
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limitation in illustrating only atherosclerotic coronary disease and 
that in arteries with a normal distribution. There is no mention 
of coronary arterial dissection, emboli, or aneurysm. Of growing 
importance in the planning of heart operations are coronary 
anomalies in the origin (such as from the pulmonary artery), 
direction (left coronary artery originating from the right coronary 
conus branch), and termination (coronary arterial venous fistula) 
as well as several varieties of single coronary artery. Angled or 
other tailored views which are now a routine part of coronary 
angiography are not illustrated. Other less common types of 
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coronary artery surgery such as internal mammary anastomoses 
and Vineberg procedures are omitted. 

In spite of the narrow scope of the type of diseases illustrated, 
this book, recommended for its clear illustrations of athero- 
sclerotic coronary artery disease, should be useful to beginning 
angiographers and to those involved in the clinical care of 
patients undergoing coronary arteriography. 

Stephen W. Miller 
Massachusetts General Hospital 
Boston, Massachusetts 02114 


Introductory Physics of Nuclear Medicine. By R. Chandra. Philadelphia: Lea & Febiger, 185 pp., 1976. $ 


This book covers basic physics as related to nuclear medicine 
and is addressed primarily to resident physicians in nuclear 
medicine as well as interested residents in radiology, pathology, 
and internal medicine. Basic content includes most elementary 
science material needed in nuclear medicine. Organization is 
good and topics follow in a logical manner. Illustrations are well 
conceived, clearly labeled, and depict the points made in the 
text. Unfortunately, the quality of the graphics ranges from 
professional to amateur. 

The text is easy to read and the chapters on “Radiation 
Dosimetry” and “Detectability or Final Contrast in a Scan” are 
quite good. However, the depth of the material covered is below 
the bare minimum needed for an introductory textbook. The 
treatment of the Anger camera is very brief with respect to 
treatment of the rectilinear scanner, and chapters on “Biological 


Effects of Radiation,” “Safe Handling of Radionuclides,” and 
“Statistics” are much too brief to thoroughly discuss these very 
important areas. The chapter on “Therapeutic Use of Radio- 
nuclide” really belongs in a textbook of clinical nuclear medicine. 
The section on modulation transfer function is inadequate. 
Throughout the text equations are given with no explanation. 
The very brief bibliography at the back of the text and the lack 
of illustrative problems further compromise its value as a 
basic textbook. 

The best use of this book would be as a short and fast review 
text for someone who already had a basic knowledge of nuclear 
medicine. 

Robert C. Stadalnik 
Sacramento Medical Center 
Sacramento, California 95817 


Fundamentals of Vascular Radiology. By R. I. White, Jr. Philadelphia: Lea & Febiger, 151 pp., 1976. $13 


| highly recommend this short book for students and residents 
beginning their rotation in vascular radiology. 

The volume is divided into 12 chapters. The first five deal with 
preangiographic evaluation and postcatheterization care, prin- 
ciples of percutaneous catheterization, equipment for special 
procedure radiography, radiopaque contrast material, and hemo- 
dynamic measurements. The importance of patient-physician 
communication prior to angiography is emphasized, and an 
approach for patients with prior contrast reactions is outlined. 

The book thoroughly discusses the technique of femoral 
artery puncture, hemodynamic consequences of contrast media 
injection, and the nature of serious contrast reactions. White 
suggests that there is no medical justification for the test injec- 
tion and that pretesting for medicolegal purposes should be 
abandoned. Because a fundamental knowledge of hemodynamic 
principles is essential to understanding angiography and to the 
safety of patients, pressure measurements in vascular radiology 
and their indications are discussed in detail. 

The second part of the book, 100 pages, is divided into seven 
chapters: angiography of the abdominal aorta and its distal 


branches, gastrointestinal angiography, thoracic aortography 
and venography, renal arteriography, pulmonary angiography, 
inferior venacavography, and selective venography. Each chap- 
ter contains preangiographic evaluation, techniques of study, 
criteria for a completed study, and complications. 

Translumbar catheterization is White's procedure of choice 
for evaluation atherosclerosis of the distal aorta and its branches, 
using the improved and less dangerous Amplatz technique. The 
book details the outer Teflon sheath and torque control guide 
wire technique. The last chapter is devoted to pediatric angio- 
graphy and emphasizes the greater frequency of local complica- 
tions of femoral arteriography in children. Absolute and relative 
indications are also summarized. 

The text is well done, clear, and easily read. Chapters are 
well balanced and illustrations are good quality. Comprehensive 
references are listed at the end of each chapter. 

Bernard P. Menanteau 
University of Sherbrooke 
Sherbrooke, Ontario 


Traite de Radiodiagnostic. XI. Rhumatologie, Articulations, Parties Molles. (Treatise on Diagnostic Radiology, Rheumatology, 
Bone and Joints, and Soft Tissues) Edited by R. Trial, M. Laval-Jeantent, and M.-C. Plainfosse. Paris: Masson, 451 pp., 1976. 540 FF 


This book is one in a series of books on diagnostic radiology. 
The plan for this multiauthored series is that each volume will 
extensively cover a system or a major segment thereof. 

The volume is divided into four parts and has 27 chapters. Part 1. 
includes a study of the anatomy, histology, and biomechanics of 

*the locomotor apparatus, immunologic and immunogenic consider- 
ations in rheumatology, arthroscopy, clinical laboratory tests 
applicable to arthritis, and a classification of rheumatologic condi- 
tions. Part 2 includes a study of traumatic lesions of joints, infec- 


tious arthritis, inflammatory arthritis, degenerative, metabolic, 
neurogenic, and ischemic osteoarthropathy, while Part 3 is 
concerned primarily with arthrography. A study of the articular and 
periarticular soft tissues, muscles, and skin is in part 4. Each chapter 
is well written and is a complete and concise unit. There are no 
overlaps and no gaps as often occurs in multi-authored books. 

. The authors trace the evolution in the stuély of the joints from the 
simple plain radiograph, clearly demonstrating bony structure, with 
the joint appearing as an empty space between the bones, to the 
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successive improvements in radiographic technique, sophisticated 
procedures including arthroscopy, and the superb technical refine- 
ments which have resulted in recognition and identification of the 
soft tissues through greatly refined and meticulous radiography. 

| was deeply touched and immensely pleased at the tribute paid 
the late Georgette Melot, professor of radiology, faculty of medicine, 
Brussells, and her immense contribution to soft tissue radiology. 
She is coauthor of three chapters. 

This is an excellent book with an interesting and novel approach 
to the study of rheumatology encompasing the radiologic, clinical, 
and laboratory aspects. 
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The book is profusely illustrated. Numerous line drawings ac- 
company many of the radiographic reproductions. However, ade- 
quate detail and clarity are lacking in several of the reproductions. 
Several legends could have been expanded and made more explicit. 

The book is strongly recommended to radiologists, orthopedists, 
and rheumatologists, and others who are interested in disease of 
the bones, joints, and soft tissues. 

A comparable English language book would be a welcome addi- 
tion to our libraries. 

William H. Shehadi 
Byram, Connecticut 


Clinical Applications of the Electron Beam. Edited by N. duV. Tapley. New York: John Wiley & Sons, 274 pp., 1976.$25 


This is basically a "how to" book, edited and mainly written by 
Tapley. It is an excellent summation of the clinical experiences in 
electron beam therapy of one of America's most experienced elec- 
tron beam therapists. Of the nine chapters, Tapley wrote three and 
collaborated in four others. The longest chapter is on radiation 
physics by Peter Almond. Excellently detailed, it is perhaps too 
extensive for a clinical book. Other chapters detail the M. D. 
Anderson Hospital experiences in electron beam therapy of different 
lesions (skin and lips, upper respiratory and digestive tracts, 
salivary glands, neck, breast) and other assorted uses. Higher 
energy electrons (18—35 MEV) are discussed in a special chapter 
by Charles Botstein of New York's Montefiore Hospital. 

Numerous high quality photographs and illustrations are in the 
book, and they portray treatment techniques with great clarity. 
Although the writing style is reportorial and dogmatic, it is appar- 
ently well based. 


The book makes no pretense of trying to prove that electron 
beam therapy is superior to more conventional high energy therapy, 
but the advantages in selected locations of reduced morbidity come 
through clearly enough and, as mentioned by Gilbert Fletcher in his 
introduction, there are some situations in which electron beam 
therapy is the only modality which can be used effectively. 

Theprimary value ofthe book will be to radiation therapists using 
electrons who do not have the experience of the authors and who 
wish to have guidelines as to techniques of treatment and dosage 
limitations. With the proliferation of 18 million volt linear accelera- 
tors with electron capacity, the book seems timely, if directed to a 
small, albeit interested, group. 

Paul M. Meadows 
Broward General Medical Center 
Fort Lauderdale, Florida 


Panoramic Dental Radiography. By L. R. Manson-Hing. Springfield, IIl. : Charles C Thomas, 196 pp., 1976. $32.50 


This comprehensive book begins with principles of panoramic 
radiography and includes a historical perspective of the develop- 
ment of the technique. Various units are compared according to 
method used and quality of information provided. An attempt is 
made to qualitatively evaluate a confusing number of different 
units produced by many manufacturers. Those with the capability 
of providing an elliptical motion and of providing a continuous film 
depicting the entire maxillary and mandibular arches are preferable. 

A highly readable discussion of technical factors emphasizes the 
importance of proper head position and the concept of a focal 


trough. There is also a brief section on normal pantomographic 
anatomy which emphasizes major landmarks. Excellent sections on 


artifacts and technical errors, and of pathologic conditions are 
presented in atlas form. It is emphasized that intraoral radiographs 
provide maximum detail but include less of the dentition, per film, 
and require more time. The varying utility of panoramic dental 
radiography to various subspecialist is detailed. 

A brief section describes special applications such as use of 


Diagnostic Nuclear Medicine. Edited by A. Gottschalk and E. J. 


The editors indicate their book is designed to be useful to the 
practicing radiologist with a significant committment to nuclear 
medicine. To fullfill this goal, they have tailored the book into an 
extremely practical reference for the physician in day to day practice. 
The book is concise, easy to read, and the scan quality is excellent. 

The book is proportioned by the relative importance of material 
in clinical practice. The largest sections are devoted to the common 
scan areas of the thyroid, brain, lung, bone, and liver. The chapters 
on instrumentation, radiopharmaceuticals, etc. are concise and 
limited to essentials. Since the book is written for the nuclear radiol- 


panoramic dental radiography for examination of the maxillary 
antra, optic foramina, dens, auditory canals, sialography, and tempo- 
romandibular joints. Stereo pantomography is depicted as possible 
but technically difficult. 

The author presents an intelligent evaluation of radiation hazards 
as well as a brief, rudimentary discussion of film processing and 
proper viewing conditions. An extensive bibliography is provided. 

Minor criticisms are the occasional use of awkward syntax, 
varying quality of radiographic productions, and inconsistent 
orientation of laterality of the radiographic productions. 

Dental subspecialists and dental technicians will derive the 
most benefit from this volume although hospitals which have a 
panoramic dental radiograph unit might wish to purchase this vol- 
ume also, and radiologists who can avail themselves of such a unit 
might wish to evaluate its application to sialography. 

Edwin G. Goldstein 
Phoenix, Arizona 


Potchen. Baltimore : Williams & Wilkins, 590 pp., 1976. $40 


ogist who is primarily interested in imaging, the section nuclear 
endocrinology (competitive binding assay and radioimmunoassay) 
is limited to 21 pages. Cardiovascular and tumor imaging sections, 
the "new frontiers," are limited but well written reflecting current 
knowledge rather than potential. 

In each imaging section techniques are given for rectilinear 
scanners, scintillation cameras, and for the various isotopes that can ° 
be used. Options are offered for the best approach. Normal as well 
as the more common pathological states are demonstrated. Pitfalls 
in both techniques and interpretation are stressed. The end of each 
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section features a bibliography that alone may be worth the price 
of the book. 

Less common pathological states are not covered well nor can 
they be expected to be. The authors mention gallium uptake in 
inflammatory lesions only as a false positive in tumor localization. 
The false positive result has been recognized as an asset in many 
hospitals and its use in inflammatory disease may well exceed its 
use in tumor localization. To their credit, the authors mention the 
value of computed tomography and angiography and compare them 
to isotopes in various categories. However, the use of ultrasound 
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is ignored and this omission is particularly noticed in the section on 

the pancreas. Use of selenomethionine in hepatoma evaluation is 

mentioned, but use of blood pooling agents in the diagnosis of liver 

hemangioma is not. These latter points, however, do not greatly 

detract from a book that has more than accomplished its goal. 

This volume is a most current and practical reference for the 
nuclear radiologist. 

Edward |. Miller 

Hoag Memorial Hospital Presbyterian 

Newport Beach, California 


Synopsis of Analysis of Roentgen Signs in General Radiology. By |. Meschan. Philadelphia: W. B. Saunders, 677 pp., 1976. 


The author has abstracted the main concepts and highlights from 
his recently published three volume text on general radiology and 
combined them in this new volume. Meschan has concentrated on 
presenting the material in outline form and he relies heavily on 
excellent pictures and diagrams. The result is a superb volume that 
will be very useful for beginning radiology residents as well as 
physicians in other fields who would like to acquire a basic knowl- 


edge of radiology. Meschan is an outstanding teacher of radiology 
and his organized approach to the study of the x-ray is readily 
apparent. This book is highly recommended for any neophyte with 
an interest in radiology. 
Ann Maravilla 
University of Texas Health Science Center 
Dallas 


Flash Radiography. By F. Jamet and G. Thomer. Amsterdam: Elsevier Scientific Publishing, 183 pp., 1976. $33.95 


Flash radiography is the application of radiographic imaging to 
ultrashort phenomenon. Those of us who deal with tube currents 
of 500 mA and exposure times of 1/100 sec are sure to be fascinated 
by radiography where tube currents of 10^ A and exposures of 10 7 
sec are used. This book, which describes the theory, apparatus, and 
applications of flash radiography, is an excellent introduction to the 
subject. 

The book begins with a chapter reviewing the physics of x-ray 
production and absorption. The second chapter describes the 
apparatus that is used in flash x-ray systems and the authors discuss 
the types of radiographic tubes used to handle the extremely high 
tube currents required. The chapter also describes the types of 
power supplies that are necessary to provide the large energy 
pulses that are needed in these x-ray tubes. Also included is a dis- 
cussion of the measurements of the characteristics of flash x-ray 
sources. Chapters 3 and 4 are about flash radiography with high- 
powered pulsed electron beams and flash radiography using neu- 


trons. Chapter 5, devoted to applications, will be the most interest- 
ing for the casual reader. There are many applications of flash 
radiography but ballistics and detonation phenomenon account 
for the bulk of this chapter. The book contains many radfographs 
showing shell impact phenomenon, explosions, shell detonations, 
and similar high speed processes. Approximately three pages of the 
chapter are devoted to medical applications. The final chapter de- 
scribes the recording of x-ray diffraction patterns using flash x-ray 
sources. An extensive reference list is provided at the end of each 
chapter. 

The book is well written, and the translation, from both French 
and German, flows smoothly. | would highly recommend this book 
to those people who are interested in an excellent introduction to 
this very specialized application of radiography. 

G. Donald Frey 
Medical University of South Carolina 
Charleston 


Books Received 


Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 
Recent Advances in Diagnostic Neuroradiology. Proceed- 
ings of the International Symposium, Fukuoka, October 1973. 
Edited by K. Kitamura, T. H. Newton, and Y. Yonemasu. Chicago: 
Year Book Medical Publishers, 231 pp., 1975. 

The Brain and the Eye. Atlas of Tumor Radiology. By E. H. 
Wood, J. M. Taveras, and M. S. Tenner. Chicago: Year Book 
Medical Publishers, 521 pp., 1975. $45 i 
Diagnostic Ultrasonics. Principles and Use of Instruments. 
By W. N. McDicken. New York: John Wiley & Sons, 320 pp., 
1976. $28.50 

Nuclear Medicine Technology Continuing Education Re- 
view. By E. V. Dubovsky, G. T. Barnes, R. J. Beschi, J. R. 
Logic, C. D. Russell, J. C. Sims, and M. Tobin. Flushing, New 
York: Medical Examination Publishing, 167 pp., 1976. $10 

A Survey of Images of a Phantom Produced by Radio- 
isotope Scanners and Cameras. Special Report no. 9. Lon- 


don: British Institute of Radiology, 24 pp., 1976. £2.50 
Speak to Me in Nuclear Medicine. By P. Shtasel. Hagerstown, 
Md.: Harper & Row, 223 pp., 1976. $22.50 

High-Energy Photons and Electrons: Clinical Applications 
in Cancer Management. Edited by S. Kramer, N. Sunthara- 
lingam, and G. F. Zinniger. New York: John Wiley & Sons, 
363 pp., 1976. $25 

Nuclear Medicine and Ultrasound. Edited by L. M. Freeman 
and M. D. Blaufox. New York: Grune & Stratton, 169 pp., 
1976. $13.50 

Radioisotopes in Radiodiagnosis. By A. S. Bligh, K. G. 
Leach, and E. R. Davies. London: Butterworths, 230 pp., 
1976. £10 

Exercises in Diagnostic Radiology. Vol. 8: Diagnostic Ultra- 
sound. By B. B. Gosink and L. F. Squire. Philadelphia: W. B. 
Saunders, 183 pp., 1976. ^ 

Advances in Cerebral Angiography. Edited by G. Salamon. 
Berlin: Springer-Verlag, 378 pp., 1975. $24.60 


Jamaica CT Course 


The First Inter-American Course on Computed Tomography 
will be January 8—14 at Rose Hall Hotel, Montego Bay, Jamaica. 
The didactic and tutorial course on CT of the head and body 
will be staffed by radiologists from major academic institutions. 
For additional information, contact Mr. Logan, Box 310, 
Englewood, New Jersey 07631. 


Quality Assurance Catalog 


The Bureau of Radiological Health of the Food and Drug 
Administration has announced plans to publish a Diagnostic 
Radiology Quality Assurance Catalog intended to serve as a 
sourcebook of available quality assurance resources. The catalog 
will be divided into sections on test devices, training courses 
and materials, and abstracts of publications. To submit items for 
the catalog or to be notified when the publication is available, 
write Djvision of Training and Medical Applications (HFX-70), 
Bureau of Radiological Health, Food and Drug Administration, 
5600 Fishers Lane, Rockville, Maryland 20852. 


Breast Cancer Short Course 


New Developments and Controversies in Management of 
Carcinoma of the Breast is a short course offered by the Indiana 
University School of Medicine, May 19 and 20 in Indianapolis. 
For additional information, contact Division of Postgraduate 
Medical Education, Indiana University School of Medicine, 
1100 West Michigan Street, Indianapolis, Indiana 46202. 


Dento-Maxillo-Facial Congress 


The Fourth International Congress of Dento-Maxillo-Facial 
Radiology will be June 4—8 in Malmo, Sweden. The scientific 
program will feature numerous papers on such topics as radia- 
tion protection, temporo mandibular joint disorders, image per- 
ception in radiology, fibro-osseous lesions of the facial skeleton, 
and recent advances in technology of dento-maxillo-facial 
radiology. English is the official language. Additional information 
is available from the Organizing Committee 4th International 
Congree on Dento-Maxillo-Facial Radiology, Malmö Convention 
Bureau, Skeppsbron 2, S-211 20 Malmö, Sweden. 


Physics Related to Therapeutic Radiology 


Two courses dealing with the relation of physics to thera- 
peutic radiology are offered by the University of Texas Health 
Science Center and the University of Texas System Cancer 
Center, both HoustoneThe courses may be taken as separate 
units. Application deadline is April 1. Fee for each course is 

O. 


External Beam, Interstitial, and Intracavitary Dosimetry — 
Principles is offered for radiotherapists and physicists. Robert J. 
Shalek will instruct the course, July 5—15. 
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Vincent A. Sampiere and Marilyn Stovall will instruct External 
Beam, Interstitial, and Intracavitary Dosimetry—Manual and 
Computer Methods of Calculation. Offered July 18—29, the 
course is designed for radiotherapists, physicists, and 
dosimetrists. Additional information is available from the Uni- 
versity of Texas Health Science Center at Houston, Division of 
Continuing Education, P.O. Box 20367, Houston 77025. 


Extension Courses in Diagnostic Radiology 


The Toronto Institute of Medical Technology is offering a series 
of extension courses in diagnostic radiology for working tech- 
nologists and those returning to the field after an absence. 
Fee for each session is $5. For a list of course topics, dates, 
and registration information, write to Extension Division, T.I.M T., 
222 St. Patrick Street, Toronto, Ontario M5T 1V4, Canada. 


Vail Cancer Seminar 


à à : r e i 
Cancers of the genitourinary tract will be the topic of the Vail 
Midwinter Cancer Seminar, January 26-28. Sponsored by the 
Colorado Division of the American Cancer Society, the meeting 
will be presented by guest faculty and Colorado physicians. 
Guest faculty include M. Bagshaw, R. Gittes, and H. Grabstald. 
Additional information is available from the American Cancer 
Society, 1809 East 18th Avenue, Denver, Colorado. 


Fleischner Society Symposium 


The Fleischner Society, a multidisciplinary international or- 
ganization devoted to the study of the chest, will hold its seventh 
annual symposium at the Americana of Bal Harbour in Miami 
Beach, Florida, from February 27 to March 2, 1977. The 
symposium will be divided into lectures and refresher courses 
as well as small group sessions conducted by individual faculty 
members. Commercial and scientific exhibits will also be fea- 
tured. Sessions are approved for 20 hours AMA Category | 
credit. Fees are $225, $150 for residents or fellows. ‘Checks 
should be payable to the Fleischner Society and mailed to Lucy 
Kelley,” Department of Radiology, Jackson Memorial Hospital, 
Miami. 


Refresher Course in Cardiac Radiology 


A refresher course in cardiac radiology will be presented by 
the North American Society for Cardiac Radiology, March 20— 
24 at the Hyatt Regency in Phoenix. The program will include * 
didactic and seminar presentations of topics dealing with the 
radiology of pediatric and adult heart disease, as well as dis- 
cussions of new techniques in cardiac diagnosis and a scientific 
session for all participants. For further information, write to 
M. Paul Capp, Department of Radiology, Arizona Medical Center, 
Tucson, Arizona 85724. 


AJR Reviewers and Abstractors, 1976 


The journal acknowledges with special 
and writing abstracts of the literature, and preparing book reviews. The quality of the journal is directly dependent on these 


valuable contributions. The editors and e 
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Index Key: a = abstract; b = book review; c = case report; e = editorial: | = letter: o = obituary; and t = technical note 


Most radiologic subjects deal with disease conditions 
of a body part or region, and methods of diagnosis or 
treatment applicable to those parts. Accordingly, this 
index is primarily a list of anatomical parts, under which 
entries describing a disease or method are listed. Selected 
diseases are also indexed separately if they affect several 
body parts or are of frequent interest. Selected methods 
are likewise indexed separately. Specific applications are 
listed under the body part. Abstracts of literature, book 
reviews, and editorials are handled in the same manner. 
News items and books received are not indexed. 


Abdomen, see also pelvis; under specific diseases and organs 
Calcified intraperitoneal metastases from ovarian carcinoma, 
1003 
Displaced lateral surface of liver (Hellmer’s sign) secondary to 
extraperitoneal fluid collections (c), 679 
Linear trauma (a), 705 
Mobile calcified appendix epiploica (c), 349 
Pneumoperitoneum, special features, 753 
Ultrasonographic anatomy in upper, major systemic veins 
and arteries, localization of pancreas (a), 705 
Venacavography, corticosteroids and surgery in idiopathic 
retroperitoneal fibrosis (a), 700 
Accelerators, see therapeutic radiology 
Achalasia, see stomach 
Acinus, see lungs 
Acrocephalosyndactyly, see bone; fingers; skull 
ACTA scanner, see computed tomography 
Acupuncture 
"New" foreign body in ear (c), 688 
Addison's disease, see adrenals 
Adenoma, see under individual organs and regions 
Adrenals 
Primary hyperaldosteronism, 761 
Rim sign in hemorrhage, 289 
Adriamycin 
Cardiotoxicity of adriamycin and daunomycin in children (a), 
543 
Jejunum damage and recovery from x-ray and adriamycin 
exposure (a), 205 
Agammaglobulinemia, see gamma globulins 
Aganglionosis, see colon 
Alzheimer's disease, see brain 
Amebiasis 
Abscess of liver (a), 541 
American College of Radiology 
Interim statement on breast cancer diagnosis, 711 
American Roentgen Ray Society 
Instruction courses 1976, 207 
Amyloidosis 
Intrathoracic manifestations (a), 1064 
Anemia, sickle cell, see sickle cell disease 
Aneurysm, see also under individual arteries; aorta: heart 
CT of aortic, 75 
CT ir bleeding, 143 
Ruptured abdominal, 769 
Secondary to pancreatitis, 393 
Traumatic pseudoaneurysms (a), 360 
Tuberculous aortitis with mycotic (c), 859 
Anger camera, see raglionuclide imaging 
Angina pectoris 
Ergotrate in coronary artery spasm (a), 701 
Spontaneously and pharmacologically provoked coronary ar- 
terial spasm in Prinzmetal variant (a), 1064 
Angiocardiography, see coronary angiography 


Angiography, see also other procedures, diseases, and organs 
Fundamentals of vascular radiology (b), 1072 
Optimal resources for chest and cardiovascular radiography 
(a), 361 
Angiography, complications 
Paraspinal muscle infarction (a), 871 
Post procedure care of femoral puncture site (a), 361 
Systemic heparinization, 223 
Angiography, technique 
Arteriographic evaluation of femoral bifurcation: value oblique 
projection, 955 
Balloon occlusion hepatic venography, 949 
Post procedure care of femoral puncture site (a), 361 
Priscoline augmented hepatic (a), 871 
Systemic heparinization in arteriography, 223 
Vasopressin control hemorrhage in chronic ulcerative colitis 
(c), 672 
Angioma, see also individual organs 
Angiography of cerebral venous (a). 1067 
Hemangioblastoma of spinal cord (a), 1067 
Ankle 
Closed treatment of fractures (a), 704 
Posttraumatic adhesive capsulitis, 585 
Tibiotalar slant in sickle cell anemia (a), 366 
Anticoagulants, see blood 
Antrum, see stomach 
Aorta 
Aortoenteric fistulas, 235 
Hemodynamic assessment of obstructive aortoiliac disease, 
559 . j 
Ruptured abdominal aneurysm, angiography, 769 
Takayasu's arteritis and congenital coarctation, 227 
Tuberculous aortitis with mycotic aneurysm (c), 859 
Appendix 
Mobile calcified epiploica (c), 349 
Aqueduct of Sylvius, see brain 
Aqueduct, vestibular, see ear 
Atrium, see heart 
Arachnoid, see also cisterns, subarachnoid; meninges 
CT of arachnoid cysts, 979 
CT of granulomatous basal arachnoiditis (a), 1068 
Granulations simulating osteolytic lesions (c), 523 
Arnold-Chiari malformation, see brain 
Arteries, see also angiography; thrombosis; under specific 
blood vessels, organs, and regions 
Adult arteriosclerotic moyamoya (a), 539 
Anterior inferior cerebellar in mass lesions (a), 875 
Arteriographic evaluation of femoral bifucation: value oblique 
projection, 955 : 
An atlas of normal vertebral angiograms (b), 710 
Bilateral persistent carotid-basilar anastomoses (c), 1053 
Bilateral subsclavian steal syndrome (c), 669 
Blood supply to acoustic neurinomas (a), 539 
Cystic degeneration of popliteal artery (c), 1043 
Extracranial angiographic findings in giant cell (temporal) 
apteritis, 957 
Frostbite, angiographic diagnosis and therapy (a), 871 
Hemorrhage from gastroesophageal junction (a), 536 
Review of 98 penetrating vascular injuries (a), 1064 
Scrotal "arteriocele" from iliac occlusion (c), 670 
Spinal cord vascularity, extraspinal sources of spinal cord 
arteries (a), 704 
Superior gluteal: artery at risk in blunt pelvic trauma (a), 702 
Therapeutic extra-intracranial anastomosis, clinical results (a), 
539 
Uterine artery calcification, association with diabetes (a), 365 
Arteriosclerosis, see also under specific blood vessels j 
Hemodynamic assessment of obstructive aortoiliac disease, 
559 
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Arteriovenous malformations 
Pulmonary arteriovenous fistulas in children (a), 361 
Pulmonary telangiectasia, 775 
Arthritis, see also spine; under individual joints 
Arthropathy in hemochromatosis (a), 537 
Distal clavicle in rheumatoid arthritis (a), 874 
Exfoliative interpretation of synovial fluid (a), 704 
Gout-like lesions in rheumatoid arthritis (1), 1062 
HL-A W27 in psoriatic arthropathy (a), 539 
Radionuclide imaging of bones and joints of hand (a), 707 
Sacroilitis in severe psoriasis, 579 
Traite de radiodiagnostic XI. Rhumatologie, articulations, par- 
ties molles (b), 1074 
Arthrography, see also under specific joints 
For assessment of pain after total hip replacement (a), 538 
Infrapatellar synovial fold: confusion in evaluation of anterior 
cruciate ligament, 589 
Marking device for knee arthrography (t), 1057 
Posttraumatic adhesive capsulitis of the ankle, 585 
Astrocytoma, see brain, neoplasm; glioma 
Atlas and axis, see also spine 
Craniovertebral border, 281 
Unilateral dysplasia of axis (c), 525 
Atomic bomb and atomic energy, see radiation 
Atrial septal defect, see heart 
Auditory canal, see ear 


Basal cell naevus syndrome, see bone 
Bile ducts, see also gallbladder; cholangiography; accessory 
digestive organs 
Diagnosis of choledochal, cyst (c), 520 
Duct insertion into duodenal diverticula (a), 873 
Evaluation by gray scale ultrasound (a), 201 
Introgenic rupture of intrahepatic (a), 536 
Nonoperative extraction of retained common duct stones (a), 
873 
Selective catheterization of, 409 
Strictures, diagnosis and treatment (a), 362 
Biopsies, see also under specific organs 
Biopsies, complications 
Hemobilia following needle biopsy of liver (c), 1035 
Of liver, revealed by angiography (a), 872 
Bladder, see also urinary tract; urography 
Carcinoma of urachus (c), 351 
Carcinoma of urinary bladder, radiation therapy (a), 203 
Crohn's disease of bladder, 297 
Blastoma 
Pulmonary (c), 1048 
Bleomycin 
Enhanced pulmonary toxicity with bleomycin and radiotherapy 
in oat cell lung cancer (a), 877 
du de bleomycin and methotrexate in cervical cancer (a), 
5 
Blood, coagulation ` E 
Healing of deep venous thrombosis, heparin vs. streptokinase, 
553 
Bone, see also under individual bones and diseases 
Aseptic necrosis of bone (b), 880 
Assessment of skeletal maturity and prediction of adult height 
(TW2) Method (b), 881 
Basal cell naevus syndrome (a), 540 
Bone marrow irradiation with 5??Fe in lymphoma (a), 543 
Bone mineral content using CT scanning, 593 
e Effects of radiation therapy on growing long bones, 935 
Periostitis and pseudoperiostitis (a), 538 
Postirradiation atrophy of (a), 366 
Bone, infection 
Acquired syphilis (c), 789 
Osteomyelitis, bone and blood pool imaging (a), 542 
Osteomyelitis and pulmonary sepsis (a), 365 
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Bone, metabolic abnormalities 
Bone disease in long-term maemodialysis, (a) 703 
Resorption in renal osteodystrophy (a), 537 
Subchondral resorption in renal osteodystrophy (a), 538 
Bone, neoplasm 
Detection of skeletal metastases (a), 537 
Metaphyseal chondroblastoma (c), 686 
Palliation of metastases with irradiation (a), 542 
Bone, radionuclide studies 
Comparison of fluoride and technetium polyphospate (a), 540 
Osteomyelitis, bone and blood pool imaging (a), 542 
Unified approach to detection of skeletal rhetastases (a), 537 
Book reviews : 
Advances in chemical radiosensitization (b), 879 
Angiography of posterior fossa tumors (b), 710 
Aseptic necrosis of bone (b), 880 
Assessment of skeletal maturity and prediction of adult height 
(TW2) method (b), 881 
An atlas of normal vertebral angiograms (b), 710 
Cancer of head and neck, (b), 881 
Cancer therapy abstracts (b), 880 
Chronic lung obstruction in lung disease (b), 1071 
Clinical applications of electron beam (b), 1074 
Diagnostic nuclear medicine (b), 1073 
Flash radiography (b), 1073 
Fundamentals of abdominal and pelvic ultrasonography (b), 
544 ° 
Fundamentals of radiology (b), 545 
Fundamentals of vascular radiology (b), 1072 
Gynecologic oncology (b), 879 
International histological classification of tumours no. 13: 
histological typing of female genital tract tumours (b), 881 
Introductory physics of nuclear medicine (b), 1072 
M-mode echocardiographic techniques and pattern recogni- 
tion (b), 545 
Natural background radiation in the United States (b), 882 
Oral roentgenographic diagnosis, 4th ed. (b), 882 
Panoramic dental radiography (b), 1074 
Practical approaches to pediatric radiology (b), 883 
Radiographic anatomy of the coronary arteries: an atlas (b). 
1071 
Radioimmunoassay (b), 544 
Radiology of orbit (b), 544 
Radiology of small intestine (b), 879 
Radionuclide studies of genitourinary system (b), 880 
Special procedures in chest radiology (b), 884 
Synopsis of analysis of roentgen signs in general radiology 
(b), 1073 
Traite de radiodiagnostic XI. Rhumatologie, articulations, par- 
ties molles (b), 1074 
Tumors of kidney, renal pelvis, and ureter (b), 880 
Ultrasonics in medicine (b), 710 
Wilms’ tumor (b), 544 
Bowel, see colon; intestine; gastrointestinal tract 
Brachytherapy, see therapeutic radiology 
Bradykinin 
Effects on portal vein, clinical (a), 361 
Effects on portal vein, experimental (a), 361 
Brain, see also arteries; computed tomography, cranial; cerebral 
angiography; cisterns, subarachnoid; meninges; sella 
turcica 
CT in intracranial infections, 155 
CT in progressive multifocal leukoencephalopathy (c), 663 
Extensive central nervous system calcification (c), 665 
Intraventricular administration of oil-soluble contrast media 
(a), 875 e 
"Shift of intraventricular blood clots CT (a), 540 
Therapeutic extra-intracranial anastomosis (a), 539 
Brain cysts, see computed tomography, cranial 
Brain, infarction 
CT of (a), 539 


Brain, infarction— continued 
CT and radionuclide scans in stroke, 481 
Experimental cerebral infarction in monkey (a), 1067 
Gallium-67 (a), 202 

Brain, neoplasm 
Angiography of cerebral venous angioma (a), 1067 
Angiography of posterior fossa tumors (b), 710 
Blood supply to acoustic neurinomas (a), 539 
Craniopharyngiomas (a), 707; (a), 876 
CT of extra-axial posterior fossa masses (a), 1067 
CT in meningiomas, 139 
CT in pediatric bfain tumors, 129 
Intracranial chondromas, 973 
Neutron therapy of glioblastoma, 331 
Why do gliomas not metastasize? (a), 540 

Brain, radionuclide imaging 
Comparison of CT and brain scans, 171 
CT and radionuclide brain scans in stroke, 481 
Gallium scanning in cerebral infections, 309 

Breast, see also mammography 
ACR interim statement on breast cancer diagnosis, 711 
Calcifications, radiology and pathology (a), 200 
Calcifications, ultrastructural study (a), 540 

Breast, neoplasm, diagnosis 
“Cold” breast cancer, thermography, 793 
Detection, review and recommendations (a), 200 
Locafization of lesions, 253 
Mammography of irradiated breast (a), 204 
Screening, benefit and risk (a), 1068 

Breast, neoplasm, therapy 
Collimative devices, ©°Co teletherapy, dosimetric considera- 

tions, 649 
Collimating devices, skin dose, 653 
Inoperable cancer treated by radiotherapy and subsequent 
radical mastectomy (a), 542 


Localized mastectomy and radiotherapy in localized neplasm, 


505 
Locally recurrent carcinoma (a), 1069 
Radiation therapy, 645 
Subclavian artery occlusion following irradiation (a), 203 
Bursa, see specific joints 


Calcification, see specific diseases, organs, and regions 
Cancer, see neoplasms; therapeutic radiology; radiobiology; 
under organs, regions, and individual neoplasms 
Carcinoembryonic antigen (CEA) 
In carcinoma of cervix, 829 
Monitoring of radiation therapy for colorectal cancer, 641 
Carpus, see wrist 
Cathartics, see colon 
Cauda equina, see spinal cord 
Cavography, see venae cavae 
Cecum, see colon 
Cephalhematoma, see skull 
Cephalometry, see skull 
Cerebellopontine angle, see brain 
Cerebral angiography, see also brain; brain neoplasm; and 
under specific blood vessels 
Anterior inferior cerebellar artery in mass lesions (a), 875 
Subdural empyema (a), 539 
Cerebral blood vessels, see brain; cerebral angiography; arterio- 
venous malformations; and under specific blood vessels 
Cervix, see uterus 
Chamberlain, Richard Hall (o), 358 
Chemotherapy, see also under individual drugs 
Cardiotoxicity of adriamycin and daunomycin in children (a), 
543 ` 
Low dose bleomycin and methotrexate in cervical cancer (a), 
543 
Cholangiography, see also bile ducts; gallbladder 
Bile duct strictures, diagnosis and treatment (a), 362 
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Fine needle transhepatic for obstruction jaundice, 403 
Intravenous, study of optimum dose of iodipamide (a), 362 
Introgenic rupture of intrahepatic bile ducts (a), 536 
Meglumine iodoxamate (cholovue) and meglumine iodipamide 
(cholografin) compared, 257 
Portal vein visualization during intravenous (a), 1065 
Selective catheterization of common bile duct, 409 
Treatment of impacted sediment in T tube, 413 
Cholecystography, see also cholangiography; gallbladder 
Acalculous cholecystitis, diagnosis (a), 364 
Cholecystokinetic with sincalide, 267 
Choledochal cyst, see bile ducts 
Cholografin, see cholangiography; iodipamide and iodoxamate 
Chondroma 
Intracranial, 973 
Chondroblastoma, see bone 
Chondromalacia 
Patellae (a), 366 
Chondromatosis 
Arthrography in knee (c), 344 
Osteochondromatosis of elbow (c), 347 
Chordoma 
20 cases, 797 
Choroid plexus, see brain 
Christensen, Paul F. (0), 870 
Cisterns, subarachnoid 
Cisternography with metrizanide and tomography, 957 
Clavicle 
Distal in rheumatoid arthritis (a), 874 
Posttraumatic osteolysis of, 781 
Colitis 
Early diagnosis of necrotizing entérocolitis, 629 
Endoscopy and radiography (a), 362 
Hemolytic uremia syndrome (a), 364 
Pseudomembranous, plain-films (a), 363 
Vasopressin control hemorrhage in chronic ulcerative (c), 672 
Collimators, see radiography 
Colon, see also gastrointestinal tract; colitis 
Air contrast examination of colostomies, 607 
Carcinoembryonic antigen monitoring of radiation therapy 
for colorectal cancer, 641 
Cavernous hemangioma in Klippel-Trenaunay syndrome (a). 
363 
Colonic diseases, value plain-film left lateral view (a), 873 
Double tracking in sigmoid (a), 1065 
Effects of water soluble contrast media (a), 363 
Electrical anal sphincter control in barium enema, 429 
Enlargement of ileocecal valve due to lymphoid hyperplasia 
(c), 518 
Herpes zoster, 273 
Ingested foreign bodies simulating polyposis (c). 1040 
Lymphoid hyperplasia of colon and dysgammaglobulinemia 
fe}, 515 . 
Malposition of, in left renal agenesis and ectopia (a), 1065 
Pathogenesis bleeding colonic diverticulosis, 901 
Pseudoobstruction in ceroidosis, 277 
Volvulus of, treatment by colonoscopy (a), 364 


Colongscopy, see endoscopy 
Computed tomography 


Bone mineral content, 593 

Challenge of (e), 1 

Computed body tomography and cancer (e), 1061 
Health planning, 187 

Economics of, 191 

Orientation of images (e), 199 


Computed tomography, abdominal 


Aortic aneurysms, 75 
Early application at Mallinckrodt, 53 
EMI prototype, initial trial at Mayo, 23 (erratum, 691) 
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Computed tomography, abdominal — continued 
Liver, 69 
Computed tomography, cranial 
Arachnoid cysts, 979 
Bleeding aneurysms, 143 
Brain infarcts (a), 539 
Comparison with brain scans, 171 
Comparison with radionuclide brain scans in stroke, 481 
Contrast enhancement in intracerebral hemorrhage (c), 1050 
Evaluation of posterior third ventricle (a), 1066 
Extra-axial posterior fossa masses (a), 1067 
Granulomatous basal arachnoiditis (a), 1068 
Intracranial infections, 155 
Limitations of, 111 
Meningiomas, 139 
Neuroradiology, 101 
Pediatric brain tumors, 129 
Progressive multifocal leukoencephalopathy (c), 663 
Trends in, 125 
Computed tomography, orbital 
Graves' ophthalmopathy (a), 539 
With Delta scanner, 175 
Computed tomography, technique 
Effect of kVp level on EMI values (a), 877 
Effects of motion on resolution, 11 
Longitudinal scan (t), 1059 
Picture processing, 17 
Picture quality, 3 
In radiation therapy planning, 179 
Stereotaxic, 167 
Trends in brain, 125 
Computed tomography, theracic 
Aortic aneurysms, 75 
Early application at Mallinckrodt, 53 
Initial trial of EMI prototype at Mayo, 23 (erratum, 691) 
Heart, 79 
Shift of intraventricular blood clots (a), 540 
Computers 
Computerized radiological reporting (a), 200 
RAPORT radiology system, clinical trials, 811 
Contrast media, see also individual medium 
Antibodies to contrast agents (a), 360 
Effects of intracoronary and intraventricular injections (a), 
1064 
Effects on water soluble media on colon (a), 363 
Coronary angiography 
Acute myocardial infarction and angiographically normal 
coronary arteries (a), 702 
Effects of intracoronary and intraventricular injections of 
contrast medium (a), 1064 
Ergotrate in coronary. artery spasm (a), 701 
Interobserver variability (a), 702 
Spontaneously and pharmacologically provoked coronary 
arterial spasm in Prinzmetal variant angina (a), 1064 
Coronary arteries r 
Radiographic anatomy of the coronary arteries: an atlas 
(b), 1071 
Atherosclerosis of left main (a), 872 à 
Corpus callosum, see brain 
Cost analysis, see economics 
Cowper's duct, see urethra 
Craniopharyngioma, see brain, neoplasm 
Crohn's disease, see intestine 
Cystography, see bladder 
Cystourethrography, see also bladder; urethra 
Autonomic dysreflexia in cystourethrography and ileal 
loopography, 293 
Cysts, see under organs and regions 
Cytomegalic inclusion disease 
Extensive central nervous system calcification due to 
cytomegalovirus infection, 665 
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Dacryocystography, see lacrimal gland 
Daunomycin 
Cardiotoxicity of adriamycin and, in children (a), 543 
Deafness, see ear 
Delta scanner, see computed tomography 
Diphosphonate, see under organs and regions scanned 
Diaphragm 
Neonatal dysfunction, 617 
Diverticulitis, see colon 
Doppler ultrasound, see ultrasound 
Dosimetry 
Collimating devices for breast cancer $?CO teletherapy, dosi- 
metric considerations 649 
Collimating device’ for breast cancer teletherapy, dose to the 
skin, 653 
Natural background radiation in the United States (b), 882 
Down's syndrome 
Intraluminal duodenal diverticulum in trisomy 21 (c), 677 
Drugs, abuse 
Balloon obturation bowel obstruction, drug smuggling 
(c), 1033 
Ductus arteriosus, see heart, abnormalities 
Duodenum, see also gastrointestinal tract; intestine; peptic ulcer 
Flexural pseudolesions of (a), 1065 
Hypotonic duodenography with glucagon (a), 363 
Intraluminal duodenal diverticulum in trisomy 21 (c), 677 
Postbulbar ulceration (a), 536 e 
Seat belt induced injury (a), 1065 
Dura mater, see meninges 


Ear 
Acupuncture needles in (c), 688 


Echinococcosis, see under organs and regions 
Echocardiography, see heart 
Economics, medical 
Unified approach to detection of skeletal metastases (a), 537 
Economics of CT, 191 
Editorials 
Challenge of CT (e), 1 
Computed body tomography and cancer (e), 1061 
Echocardiography, territorial imperative? (e), 534 
General radiologist and ultrasound (e), 867 
“If you are pregnant, or if you think you might be..* (e), 696 
Orientation of CT images (e), 199 
Technological imperative (e), 356 
Education 
ARRS instruction courses 1976, 207 
Dissent of an eclectic (I), 1062 
Effusion, see under region 
Elbow 
Osteochondromatosis of (c), 347 
Electron beam therapy, see therapeutic radiology 
Electronic imaging, see radiology; radiography 
Embolism, see also thrombosis 
Effects of experimental hepatic artery embolization on hepatic 
function, 563 
Embolic control of massive hematobilia, 847 
Embolic control of renovascular hypertension, 389 
Embolization of spleen for control of hemorrhage and /n situ 
splenectomy (a), 1064 
Paradoxial detection during life (a), 701 
Pulmonary artery neoplasm mimicking pulmonary embolism 
(a), 359 
Steel coil vascular occlusion for therapy, 381 
Therapeutic bilateral renal infarction (a), 537 
“Value of lung scan (a), 706 
Emphysema 
Chronic lung obstruction in lung disease (b), 1071 
EMI scanner, see computed tomography 
Encephalography, see brain 
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Endoscopy 
Accuracy of radiological and endoscopic diagnosis of 
carcinoma of stomach (a), 703 
Accuracy of retrograde cholangiopancreatography in pan- 
creatic carcinoma (a), 873 
Endoscopic pancreatogram, normal (a), 363 
Endoscopy and radiography in colitis (a), 362 
Gastrointestinal in cancer patients (a), 204 
Lung cancer diagnosis (a), 204 
Renal cysts (a), 365 
Volvulus of colon, treatment by colonoscopy (a), 364 
Enteritis, see intestifle 
Enterocolitis, see colon; intestine 
Ependymoma, see brain, neoplasm 
Epidermoids, see skull 
Esophagus, see also stomach 
Accuracy of esophagograms in detecting small esophageal 
carcinoma, 909 
Esophageal aperistalsis secondary to metastatic invasion of 
myenteric plexus (c), 862 
Mediastinal and pulmonary complications of sclerosing treat- 
ment of esophageal varices (a), 702 
Extremities, see also fingers; hand; and under individual bones 
and joints 


Face, fractures 
Orbit& floor eruption (a), 705 
X-ray technique, 473 
Falx cerebri, see meninges 
Femur 
Traumatic dislocation of hip joint with fracture of shaft of 
femur on same side (a), 704 
Fetus, see also pregnancy; radiation, injurious effects; 
radiobiology 
Placental thickness related to fetal development (a), 541 
Fibrosis, see organs and regions 
Fingers, see also hand 
Traumatic thenar ischemia, 569 
Fistula, see also organs 
Aortoenteric, 235 
Fontanelle, see skull 
Foot 
Lisfranc's tarsometatarsal fracture-dislocation (a), 1066 
Talo-calcaneal coalition (a), 538 
Fossa, pituitary, see sella turcica 
Fractionation, see dosimetry; radiobiology; therapeutic radiology 
Fractures, see under individual bones 
Frostbite 
Angiographic diagnosis and therapy (a), 871 


Gallbladder, see also bile ducts; cholecystography 
Aberrant, 417 
Acalculous cholecystitis (a), 364 
Cholecystosonography, gray scale, 817 
Gallium, radioactive 
In cerebral infarction (a), 202 
In cerebral infections, 309 
In pulmonary disease (a), 541 
Gamma globulins 
Lymphoid hyperplasia of colon and dysgammaglobulinemia 
ic), 515 
Gastrografin 
Hemorrhage due to (a), 536 
Gastrointestinal tract 
Ballocn obturation bowel obstruction, drug smuggling 
(c), 1033 a 
Complications of jejunoileal bypass surgery, 737 
Complications of therapeutic irradiation (a), 543 
Endoscopy in cancer patients (a), 204 
Hemorrhage due to gastrografin (a), 536 
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Idiopathic intestinal pseudoobstruction, 729 
Necrotizing enterocolitis in infants after open heart 
surgery, 757 
Perforation without intraperitoneal air-fluid level, 915 
Substrate-coated barium sulfate tablets in evaluating digestive 
enzyme deficiency (a), 1065 
Gelfoam, see embolism 
Genitourinary tract, see urinary tract; urography; and individual 
organs 
Giant cell tumor 
Malignant of soft tissue (a), 1066 
Ossified pulmonary metastases from bone (c), 1046 
Of patella (c), 856 
Glioblastoma, see brain, neoplasm 
Glioma 
Why do gliomas not metastasize? (a), 540 
Glucagon 
Hypotonic duodenography (a), 363 
Oviduct response (a), 874 
Pancreatographic effect (a), 702 
Goiter, see thyroid 
Gonadoblastoma, see ovary 
Granuloma 
Pseudocavitary of lung, 251 
Grave's disease, see thyroid 
Gynecology, see ovary; pregnancy; uterus 


Hand, see also fingers 
Poland’s syndrome (a), 366 
Radionuclide imaging of bones and joints (a), 707 
Heart, see also arteries; coronary angiography; coronary ar- 
teries; embolism ` 
Acute myocardial infarction and angiographically normal 
coronary arteries (a), 702 
CT of, 79 
Diseases of yesteryear and mitral valve prolapse (a), 872 
Intervention ventriculography, comparative value of 
nitroglycerin, post-extrasystolic potentitation (a), 700 
Interventricular septum in obstructive lesions of left ventricular 
outflow tract, 573 
Myocardial imaging with technetium stannous pyrophosphate 
(a), 872 
Myocardial lesions of progressive systemic sclerosis (a), 701 
Necrotizing enterocolitis in infants after open heart surgery, 
Tor 
Vasodilator therapy for left ventricular failure (a), 361 
Videodensitometry of ventricular wall motion (a), 361 
Visualization of left ventricular aneurysm (I), 868 
Heart, abnormalities 
Absent mesosternum in congenital heart disease, 923 
Cardiac malposition and heterotaxy syndrome using ?9mTc 
sulfur colloid imaging, 1021 
Common or single ventricle study (a), 701 
Hemodynamic studies in children aftér Mustard operation 
(a), 701 
Postoperative after Mustard atrial baffle repair (a), 702 
Right ventricular growth after repair of pulmonary stenosis 
(a1, 360 
Ventilation-perfusion abnormality after repair of tetralogy of 
Fallot (a), 360 
Heart, ultrasound 
Cardiac imaging with ultrasound and CT, 91 
Echocardiography in discrete subaortic stenosis (a), 536 
Echocardiography, territorial imperative? (e), 534 
Mitral valve prolapse in 100 presumably healthy young fe- 
males (a), 706 
M-mode echocardiographic techniques and pattern recog- 
nition (b), 545 
Resolution problems in echocardiology (a), 705 
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Hemochromatosis 
Arthropathy in (a), 537 
Hemolytic-uremic syndrome 
Colitis in (a), 364 
Hemorrhage, see under disease, organs, and systems 
Hepatoma, see liver 
Herpes 
Zoster of colon, 273 
Hip 
Arthrography for assessment of pain after total hip replace- 
ment (a), 538 
Total hip replacement in patients with ankylosing spondylitis 
(a), 875 
Traumatic dislocation of hip joint with fracture of shaft of 
femur on same side (a), 704 
Hodgkin's disease, see also lymphoma 
Involved field radiation therapy for early state in children (a), 
707 
Intrathoracic disease in untreated and non-Hodgkin's 
lymphoma (a), 1064 
Mantel irradiation (a), 1069 
Pediatric (a), 876 
Radiotherapy (a), 203 
Radiotherapy in stage | and II, 833 
Reproductive and endocrine function (a), 707 
Split-course radiotherapy (a), 707 
Hyperinsulinism, see pancreas 
Hyperparathyroidism, see parathyroid 
Hypertension, see also specific organs 
Primary hyperaldosteronism, 761 
Hypothalamus, see brain 
Hypbtonic duodenography,see duodenum 
Hysterography, see uterus 
Hysterosalpingography, see uterus 


lleocecal valve, see colon 
lleum, see intestine 
Imaging, see radiographs; radiography; radionuclide imaging 
Immunology, see also gamma globulins; radioimmunoassay; 
therapeutic radiology 
Antibodies to radiographic contrast agents (a), 360 
Transformation delay of lymphocytes in radiation therapy, 337 
Instruction, see education 
Intervertebral disc, see spine 
intestine, see also appendix; duodenum; gastrointestinal tract 
Alpha-chain disease (a), 362 
Crohn's disease of bladder, 297 
Enlargement of small bowel fold, pathophysiology, 423 
lodiopathic pseudoobstruction, 729 
Radiation injury of small intestine (a), 364 
Radiology of small intestine (b), 879 
Small bowel enema, 743 
Intubation 
Endotracheal tube position, 433 
Pleural effusion due to nasopharyngeal (c), 341 à 
lodipamide and iodoxamate 
Excretion: role of serum albumin (a), 363 
Intravenous cholangiography, optimum dose of iodipamide 
(a), 362 * 
Meglumine iodoxamate (cholovue) and meglumine iodipa- 
mide (cholografin) compared, 257 
Saturation kinetics and choleretic effects of iodoxamate and 
iodipamide (a), 873 
lopanoate 
Kinetics (a), 363 
Islands of Langerhans, see pancreas 


Jaundice 
Fine needle transhepatic cholangiography for obstructive, 403 
Portal hypertension in obstructive (a), 361 
Treatment of impacted sediment in T tube, 413 
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Jaws 
Oral roentgenographic diagnosis, 4th ed. (b), 882 
Keeffe, Eugene J. (0), 870 
Keloids, see skin 
Kidney, see also urinary tract; urography; renal angiography 
Autonomous secondary hyperparathyroidism, 377 
"Central" lucency of pseudotumor (a), 703 
Comparative evaluation of transplant rejection with radio- 
iodinated fibrinogen, ??" Tc-sulfur colloid and ©’Ga-citrate 
(a), 706 
Compensatory renal enlargement in adults, 713 
Genitourinary involvement in chronic granulomatous disease 
of childhood (c|, 683 
Hematocolpos and renal agenesis, 303 
Loss of renal tissue in elderly (a), 703 
?3m Tc-sulfur colloid in renal transplant complications (a), 706 
Papillary necrosis in kidney transplant patients (a), 874 
Sonographic-radiographic correlation of renal and perirenal 
infections, 1007 
Therapeutic bilateral infarction (a), 537 
Kidney, cysts 
Angiography and ultrasound in infected renal cysts, 1015 
Endoscopy of renal cysts (a), 365 
Pancreatic pseudocysts presenting as renal cysts (a), 537 
Perirenal pseudocyst (a), 365 
Kidney, neoplasm 
Benign renal oxyphilic adenoma, angiography, 717 ° 
Janeway lecture: Pediatric cancer treatment, model for 
oncology, 891 
Pyelocancerous backflow in malignancy (a), 537 
Wilms‘ tumor (b), 544 
Kidney, transplantation 
Comparative evaluation of renal transplant rejection with 
radioiodinated fibrinogen, ??m Tc-sulfur colloid and 5/Ga- 
citrate (a), 706 
Evaluation by magnification angiography (a), 872 
Evaluation by ultrasound (a), 202 
99M Tc-sulfur colloid in transplant complications (a), 706 
Papillary necrosis (a), 874 
Kidney, ultrasound 
Angiography and ultrasound in infected renal cysts, 1015 
Anterior position of lower pole of right kidney (a), 1068 
Sonographic-radiographic correlation of renal and perirenal 
infections, 1007 
Klippel-Trenaunay syndrome 
Cavernous hemangioma of colon in (a), 363 
Knee, see also semilunar cartilages 
Arthrography in chondromatosis (c), 344 
Classification of ligament instabilities (a), 874 
Classification of ligament instabilities, lateral compartment 
(a), 874 
Congenital dislocation, 465 
Infrapatellar synovial fold: confusion in evaluation of anterior 
cruciate ligament, 589 
Ossicle of meniscus, 785 
Protheses, 447 
Tension studies of ligaments (a), 704 
Tomography in fractures of tibial plateau (a), 1066 
Lacrimal gland 
Dacryocystography, radiographic and radionuclide compared 
(a), 541 
Larsen's syndrome, see bone; face; joints 
Leiomyoma 
Uterine leiomyomas with lung metastases, 441 
Letters 
‘Dissent of an eclectic, 1062 
Gout-like lesions in rheumatoid arthritis, 1062 
Heard in Philadelphia, 869 
Radiation oncology: is there a better name? 868 
Visualization of left ventricular aneurysms, 868 
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Leukemia 
Acute lymphoblastic (a), 542 
Central nervous system irradiation of children with (a), 877 
Total body irradiation of chronic lymphocytic (a), 1069 
Liposarcoma, see organs 
Liver, see also bile ducts; blood 
Amebic abscess, radionuclide scanning (a), 541 
Balloon occlusion hepatic venography, 949 
Biopsy, complications, revealed by angiography (a), 872 
CT of, 69 
Effects of experimental hepatic artery embolization on hepatic 
fuction, 563 « 
Embolic control of massive hematobilia, 847 
Gray scale ultrasonic investigation defecfs on 9°” Tce -sulfur 
colloid scanning (a), 705 
Hemobilia following needle biopsy (c), 1035 
Hepatic angiosarcoma in vinyl chloride workers, angiography 
scans (a), 362 
Hepatic lymphatics opacified by intrahepatic injection of con- 
trast medium (a), 1065 
New diagnostic horizons with sonar (a), 705 
Priscoline augmented hepatic angiography (a), 871 
Systemic-portal venous shunting causing liver scan “hot spot” 
in superior vena caval obstruction, 637 
Treatment of hepatic cyst with pantopaque, 850 
Ultrasonic anatomy in upper abdomen, portal and hepatic 
ven@us anatomy (a), 705 
Lungs, see also pleura; respiratory distress syndrome 
Cancer diagnosis by endoscopy (a), 204 
Chronic lung obstruction in lung disease (b), 1071 
Distribution of inhaled radioaerosol in obstructive pulmonary 
disease (a), 706 
Endotracheal tube position, evaluation, 433 
Gram-negative pneumonias in neutropenia, 989 
Mushroom worker's lung disease (a), 359 
Osteomyelitis and pulmonary sepsis (a), 365 
Pulmonary arteriovenous fistulas in children (a), 361 
Pulmonary telangiectasia, 775 
Pulmonary venous varix, 435 
Swyer-James (Macleod's) syndrome (a), 359 
Uterine leiomyomas with lung metastases, 441 
Value of lung scan in evaluating young patients with pleuritic 
chest pain (a), 706 
Ventilation-perfusion abnormality after repair of tetralogy of 
Fallot (a), 360 
Xerotomography of peripheral lesions (a), 700 
Lungs, cavitation 
Cavitary pulmonary nodules in lupus (a), 359 
Pneumatoceles, traumatic (a), 871 
Pseudocavitary granulomas, 251 
Lungs, diseases 
Gallium scanning in pulmonary disease (a), 541 
Intrathoracic manifestation of amyloid disease (a), 1064 
Pneumatoceles, traumatic (a), 871 
Lungs, edema 
Pulmonary edema in acute pancreatitis (a), 359 
Salicylate-induced pulmonary edema (c), 865 
Septal lines in right heart failure (a), 700 
Lungs, neoplasm 
Enhanced pulmonary toxicity with bleomycin and radiotherapy 
in oat cell lung cancer (a), 877 
Ossified pulmonary metastases from giant cell tumor of bone 
(c), 1046 
Pseudomesotheliomatous carcinoma (a), 536 
Pulmonary artery neoplasm mimicking pulmonary embolism 
(a), 359 e 
Pulmonary blastoma (c), 1048 
Videodensitometry in lung carcinoma (a), 359 
Lupus erythematosis 
Cavitary pulmonary nodules (a), 359 
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Mixed connective tissue disease and scleroderma-systemic 
(a), 1068 
Lymph nodes, see also Hodgkin's disease; lymphography; 
lymphoma 
Anterior mediastinal lymphadenophy in sarcoidosis, 983 
Fast neutron teletherapy of metastatic cervical adenopathy 
(a), 1069 
Internal mammary lymphoscintigraphy (a), 202 
Lymphography 
Hepatic lymphatics opacified by intrahepatic injection of 
contrast medium (a), 1065 
Thoracic duct variation and lymph node visualization (a), 200 
Lymphoma, see also Hodgkin's disease 
Laparoscopy and lapartomy in staging, 501 
Manifestations of malignant histiocytosis, 611 
Lymphoma, non-Hodgkin's 
Bone marrow involvement in (a), 707 
In childhood (a), 203 
Intrathoracic disease in untreated Hodgkin's disease and 
non-Hodgkin's lymphoma (a), 1064 
Of stage Ill extent (a), 1069 
Staging, pathology (a), 204 


Macroradiography, see radiography 
Mammography, see also breast, neoplasm 
Breast calcifications (a), 200 
Breast cancer detection (a), 200 
Breast cancer screening (a), 1068 
Image quality, spectral effects of molybdenum and tungsten 
target (a), 204 
Irradiated breast (a), 204 
Localization of breast lesions, 253 . . 
Mammographic exposures in breast cancer detection 
centers, 531 
Mediastinum 
Germ cell tumor (a), 871 
Mediastinal parathyroid adenoma, 243 
Medulla oblongata, see brain 
Medullary sponge kidney, see kidney 
Megacolon, see colon 
Megalencephaly, see brain 
Meglumine iodipamide, see iodipamide and iodoxamate 
Melanoma 
Lymph node metastases and level of invasion in primary 
(a), 204 
Malignant, surgical treatment (a), 203 
Meninges, see also arachnoid 
Subdural empyema, angiography (a), 539 
Meningioma, see brain 
Meningomyelocele 
Syringohydromyelia and (a), 1068 
Menisci, see semilunar cartilages; knee 
Metaphyses, see bone 
Metrizamide 
Cisfernography with tomography and, 965 
In experimental urography v. renal excretion in rabbit and 
cat (a), 1066 
Intrathecal tolerance (a), 1067 
Microahgiography, see angiography 
Mitral valve 
Diseases of yesteryear and mitral valve prolapse (a), 872 
Prolapse in 100 presumably healthy young females (a), 706 
Mongolism, see Down's syndrome 
Moyamoya disease, see arteries 
Mucocele ° 
Sphenoethmoidal, 595 
Mucolipidosis, see bone 
Mucopolysaccharidosis, see bone 
Mushroom worker's disease 
Lung disease (a), 359 
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Myelography, technique 

Spinal needle with depth guide (t), 354 
Myelomeningocele, see spinal cord 
Myelopathy, see spinal cord 
Myocardium, see heart 
Myoglobinuria, see kidney 


Navicular bone, see wrist 
Necrotizing enterocolitis, see colitis 
Neoplasm, see also radiobiology; therapeutic radiology; under 
organs, regions, and individual neoplasms 
Cancer of head and neck (b), 881 
Cellular radiosensitivity of human tumors, 1027 
Cure of solid tumor by microwaves and x-ray (a), 205 
Enhancement of radiation response in murine mammary 
carcinoma by nitrofuran derivaties (a), 205 
Fast neutron radiotherapy for locally advanced pelvic cancer 


(a), 1069 
Fast neutron teletherapy of metastatic cervical adenopathy 
(a), 1069 


Janeway lecture: pediatric cancer treatment: model for 
oncology, 891 
Sensitization of C3H mouse mammary tumors to fractionated 
radiation (a), 206 
Neuroradiology, see brain; cerebral angiography; nervous sys- 
tem; radiology; spinal cord 
Neutrons 
Radiotherapy for locally advanced pelvic cancer (a), 1069 
Radiotherapy of metastatic cervical adenopathy (a), 1069 
Therapy of glioblastoma, 331 
Nervous system 
Extensive central calcification due to cytomegalovirus infec- 
tion (c), 665 
Tumors of lower thoracic sympathetic chain (a), 703 
Nuclear medicine, see also radionuclide imaging; radionuclides; 
and under diseases, organs, and regions 
Diagnostic nuclear medicine (b), 1073 
Introductory physics of nuclear medicine (b), 1072 
Nuclides, see radionuclides; and under individual radionuclides 


Obituaries 
Chamberlain, Richard Hall, 358 


Christensen, Paul F., 870 
Keeffe, Eugene J., 870 
Ranniger, Klaus, 699 
Williams, A. Justin, 535 
Observer performance, see radiographs; radiography 
Obstetrics, see pregnancy; uterus 
Occlusion, see thrombosis; embolism 
Oculoauriculovertebral syndrome, see ear; spine 
Oligodepdroglioma, see glioma 
Orbit 
CT of with Delta scanner, 175 i 
Radiology of orbit (b), 544 
Ossicles, auditory, see ear 
Osteoarthritis, see arthritis, under names of bones and joints 
Osteoarthropathy, hypertrophic pulmonary 
Radionuclide imaging (a), 1068 
Osteodystrophy, see bone, metabolic abnormalities 
Osteomyelitis, see bone 
Osteotomy, see bone 
Ostium primum defect, see heart, abnormalities 
Otolaryngology, see ear 
Ovary 
Calcified intraperitoneal metastases from ovarian carcinoma, 
1003 
Gonadoblastoma: ovarian tumor with characteristic calci- 
fications, 1001 
Gynecologic oncology (b), 879 
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Oxygen 
Treatment of radiation necrosis with hyperbaric (a), 1068 
Pantopaque 
Intraventricular administration of oil-soluble contrast media 
(a), 875 


Papillary necrosis, see kidney 
Pacemakers, see heart 
Pancreas 
Accuracy of retrograde cholangiopancreatography (ERCP) 
in carcinoma (a), 873 
Angiographic demonstration of a "vipoma" (c), 1037 
Ascites due to duct diseases (a), 873 
Biliary and pancregtic duct insertion into duodenal diverticulum 
(a), 873 
Effect of glaucagon (a), 702 
Endoscopic pancreatogram (a), 363 
Pancreatic vein radioimmunoassay in glucagon-secreting 
carcinoma (a), 1064 
Pseudocysts presenting as renal cysts (a), 537 
Ultrasonography in pseudocysts, 315 
Use of substrate-coated barium sulfate tablets in evaluating 
digestive enzyme deficiency (a), 1065 
WDHA syndrome, radiology, pathology, 397 
Pancreatitis 
Aneurysms secondary to, 393 
Gastrocolic space in acute (a), 364 
Pulmonary edema in acute (a), 359 
Paraganglioma, see glioma 
Parathyroid 
Angiography of tumors (a), 360 
Autonomous secondary hyperparathyroidism, 377 
Mediastinal adenoma, 243 
Tumors, ultrasonography (a), 201 
Parietal bone, see skull 
Parotid gland 
Ultrasound (a), 202 
Patella, see also knee 
Chondromalasia patellae (a), 366 
Giant cell tumor of (c), 856 
Pediatric radiology, see specific procedures and diseases 
Pelvis, see also specific pelvic bones and organs 
Parametrial calcification after radioactive gold treatment of 
cervical carcinoma, 511 
Superior gluteal: artery at risk in blunt pelvic trauma (a), 702 
Peptic ulcer 
Postbulbar ulceration of duodenum (a), 536 
Periostitis, see bone 
Phlebography, see individual organs and procedures 
Phocomelia, see fingers; other extremities 
Placenta 
Aging by gray sickle echography (a), 201 
Thickness related to fetal development, ultrasound (a), 541 
Platyspondyly, see spine 
Pleura 
Effusion due to nasopharyngeal intubation (c), 341 
Effusion, infrapulmonary (a), 871 
Medial pneumothorax (a), 871 
Two lesser known signs of neonatal pneumothorax, 623 
Pneumatosis intestinalis, see intestine 
Pneumoencephalography, see brain 
Pneumoperitoneum 
Gastrointestinal perforation without intraperitoneal air-fluid 
level, 915 
Special features, 753 
Pneumothorax, see also pleura 
‘Two lesser known signs of neonatal pneumothorax, 623 
Polydactyly, see bone 
Polyphosphate, see under organs and regions scanned 
Poland's syndrome 
Review of 43 cases (a), 366 


Porencephaly, see brain 
Portal vein 
Bradykinin effects on portal vein (a), 361 
Hypertension in obstructive jaundice (a), 361 
Visualization, intravenous cholangiography (c), 1065 
Pregnancy, see also fetus; placenta; radiations, injurious effects; 
radiobiology 
“If you are pregnant, or if you think you might be...” (e), 696 
Prune belly syndrome, see abdomen; urinary tract 
Pseudolymphoma, see also lymphoma 
Lymphoreticular hyperplasia of stomach, 261 
Pulmonary arteries, see also embolism; thrombosis 
Neoplasm mimicking embolism (a), 359 « 
Pseudotruncus arteriosus, see heart, abnormalities 
Pulseless disease, see Takayasu's arteritis 
Pyelography, see urography 
Pylorus, see stomach 


Radiation, injurious effects 
Collagen content of mouse lung after irradiation (a), 206 
Damage and recovery of jejunum from x-ray and adriamycin 
exposure (a), 205 
Effects of single and multifraction radiation; mouse spinal 
cord (a), 1070 
Inadvertent radioiodine therapy in early pregnancy (a), 541 
Injury of small intestine, surgical management (a), 364 
Late effects of x-irradiation for metropathia haemorrhagica 
(a), 878 
Postirradiation atrophy of bone (a), 366 
Radiation, measurement, see dosimetry 
Radiation, protective devices 
“If you are pregnant or if you think you might be...” (e), 696 
New radiation monitor (t), 355 
Radiculography, see myelography 
Radiobiology, see also dosimetry; neoplasm; radiation, injurious 
effects; under specific diseases, organs, regions, and radio- 
nuclides 
Advances in chemical radiosensitization (b), 879 
Effects of nitrobenzene derivatives on oxygen utilization and 
radiation response (a), 877 
Effects of single and multifraction radiation; mouse spinal 
cord (a), 1070 
Enhanced tumor cell radiosensitivity in artificial pulmonary 
metastases of Lewis lung carcinoma (a), 878 
Enhancement of radiation response in murine mammary carci- 
noma by nitrofuran derivatives (a), 205 
Radiation response of artificial pulmonary metastases of 
EMT-6 tumor (a), 878 
Sensitization of C3H mouse mammary tumors to fractionated 
radiation (a), 206 
Radiographs, interpretation 
Differences between right and left lateral chest, 997 
Fundamentals of radiology (b), 545 
Interobserver variability in coronary angiography (a), 702 
Synopsis of analysis of roentgen signs in general radiology 
(b), 1073 
Value of consultation among radiologists, 807 
Radiography, see also specific organs and procedures 
Dependence of radiographic mottle on beam quality, 819 
Evaluation of speed in 6 film screen combinations (a), 205 
Evaluation of xeroradiographic image quality (a), 877 
Flash radiography (b), 1073 
Image quality in mammography, spectral effects of molybdenum 
and tungsten target (a), 204 
Optimal resources fqr chest and cardiovascular (a), 361 
Panoramic dental radiography (b), 1074 
Practical approaches to pediatric radiology (b), 883 
Special procedures in chest radiology (b), 884 
Standardization of roentgenographic image quality, 659 
X-ray technique for facial fractures, 473 
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Radiography, exposures in diagnostic procedures, see also 


dosimetry l 
Mammographic exposures in breast cancer detection 
centers, 531 
Radioimmunoassay 
Pancreatic vein in glucagon-secreting carcinoma of pancreas 
(a), 1064 
Radioimmunoassay (b), 544 
Radiology, planning 
CT and health planning, 187 
Economics of CT, 191 
Optimal resources for chest and cardiovascular radiography 
(a), 361 
Radiology, practice 
CT and neuroradiology, 101 
RAPORT radiology system, clinical trials, 811 
Technological imperative (e), 356 
Value of consulation among radiologists, 807 
Radionuclide imaging, apparatus 
Comparison of five scintillation cameras (a), 203 
Radionuclide, comparative studies 
Fluoride and technetium polyphosphate bone scans (a), 541 
Radionuclides, therapy, see therapeutic radiology 
Radionuclides, treatment 
External radiation and radioiodine treatment of thyroid cancers 
(a), 203 
Radiosensitivity, see also radiobiclogy 
Cellular radiosensitivity of human tumors of varying clinical 
curability, 1027 
Ranniger, Klaus (0), 699 
Rectum . 
Radiotherapy in carcinoma, 841 * 
Reflux, see stomach; ureters 
Relative biological effectiveness 
Of neon ion beam on human kidney cells (a), 206 
Renal angiography, see also kidney; renal arteries 
Angiography of Wegener's granulomatosis (c), 526 
Benign renal oxyphilic adenoma, 717 
Ccllateral circulation to ischemic kidney (a), 874 
Renal masses, accuracy of differentiation by neovascularity 
ia), 874 
Transplanted kidneys evaluated by magnification angiography 
1a), 872 
Renel arteries, see also kidney 
Collateral circulation to ischemic kidney (a), 874 
Renal vein in fibromuscular dysplasia (a), 360 
Renel hypertension 
Embolic control of, 389 
Predicitive value of renal vein renin (a), 700 
Renal failure, see kidney 
Reporting i 
Computerized radiological reporting (a), 200 
RAPORT radiology system, 811 ` 
Respjratory distress syndrome . 
Centrineurogenic etiology of the respiratory distress syndrome 
‘a), 1064 
Respiratory tract, see individual organs 
Roertgenograms, see radiographs; radiography 


Sacroiliac joint 
Sacroiliitis in severe psoriasis, 579 
Sarcoidosis 
Anterior mediastinal lymphadenopathy in, 983 
Sarcoma, see specific tumors 
Scintigraphy i 
Reliability of pulmonary in mediastinal involvement in bronchial 
carcinoma (a), 1068 
Sclerederma 
Mixed connective tissue disease and scleroderma-systemic 
lupus erythematosus overlap (a), 1068 
Myocardial lesions of progressive systemic sclerosis (a), 701 


- 
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Screens, see radiography 
Scrotum 
Scrotal "arteriocele" from iliac artery occlusion (c), 670 
Sella turcica 
Evaluation of sphenoid sinus for transsphenoidal surgery 
(a), 875 
Fracture, 969 
Transsphenoidal hypophysectomy, 601 
Semilunar cartilages, see also knee 
Bucket-handle tear of medial meniscus (a), 875 
Ossicle of meniscus, 785 
Shields, see therapeutic radiology 
Sickle cell disease 
Tibiotalar slant in sickle cell anemia (a), 366 
Sigmoid, see colon 
Sinuses, paranasal 
Sphenoethmoidal mucocele, 595 
Transsphenoidal hypophysectomy, 601 
Skeleton, see bone 
Skin 
Irradiation in prevention of keloids, 509 
Skull 
Arachnoid granulations simulating osteolytic lesions (c), 523 
Epidermoids involving temporal bone (a), 876 
Frontometaphyseal dysplasia: evidence for autosomal 
dominant inheritance, 927 
Fracture of sella turcica, 969 
Intracranial chondromas, 973 
Os incae, 469 
Variants and anomalies of obelion, 487 
Small bowel, see intestine; gastrointestinal tract 
Society for Pediatric Radiology 
Program for 1976 meeting, 368 
Soft tissues 
Evaluation of pathologic alterations of juxtaosseous soft 
tissue by xeroradiography (a), 1066 
Sphenoid sinus, see sinuses, paranasal 
Evaluation of for transsphenoidal surgery (a), 875 
Spinal cord, see also arachnoid; meninges; myelography 
Autonomic dysreflexia in cystourethrography and ileal 
loopography, 293 
Cervical epidural venography (a), 539 


Effects of single and multifraction radiation; mouse spinal - 


cord (a), 1070 

Hemangioblastoma (a), 1067 

Vascularity, extraspinal sources of spinal cord arteries 
(a), 1070 

Spine, see also atlas and axis; sacroiliac joint 

Ankylosing spondylitis: comparison of men and women 
(a), 875 

Craniovertebral border anomalies, 281 

Discontinuity of spinous process in diagnosis of unstable 
fractures of the spine (a), 703 

Discovertebral traumatic lesions, 457 


Limbus vertebra, discography (c), 854 E 
Spinal involvement in diffuse idiopathic skeletal hyperostosis 
(a), 875 


Unilateral dysplasia of axis (c), 525 
Spleen, injuries 
Echographic evaluation (a), 201 
Embolization of spleen for control of hemorrhage and in 
situ splenectomy (a), 1064 
Spondylitis, see spine 
Staphylococci, see specific organs 
Sjernum 
Absent mesosternum in congenital heart disease, 923 
Stomach, see also gastrointestinal tract; peptic ulcer 
Accuracy of radiological and endoscopic diagnosis of 
carcinoma (a), 703. 
e Hemorrhage from gastroesophageal junction (a), 536 
Lymphoreticular hyperplasia (pseudolymphoma), 261 
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Subaortic stenosis, see also heart 
Echocardiography in discrete subaortic stenosis (a), 536 
Subdural, see meninges 
Subtraction, see radiography 
Sutures, see skull 
Swyer-James (Macleod's) syndrome (a), 359 
Syndactyly, see fingers 
Synostosis, see skull 
Syphilis 
Acquired in bones (c), 789 
Syringohydromyelia 
Meningomyelocele and, radiological aspects (a), 1068 


Talus, see ankle E 
Takayasu's arteritis 
Congenital coarctation and, 227 
Tarsus, see foot 
Teeth 
Oral roentgenographic diagnosis, 4th ed. (b), 882 
Panoramic dental radiography (b), 1074 
Tetralogy of Fallot, see heart, abnormalities | 
Therapeutic radiology, see also dosimetry; radiations, injurious 
effects; radiobiology; and names of diseases, organs, and 
regions 
Cancer therapy abstracts (b), 880 
Clinical applications of electron beam (b), 1074 
CT in radiation therapy planning, 179 ; 
Metal tissue interface effect in irradiation of oral cavity (a), 876 
New radiation monitor (t), 355 
Transformation delay of lymphocytes in radiation therapy, 337 
Therapeutic radiology, complications 
Effects of radiation therapy on growing long bones, 935 
Gastrointestinal tract complications (a), 543 
Inadvertent radioiodine therapy in early pregnancy (a), 541 
Late effects of x irradiation for metroppathia haemorrhagica 
(a), 878 
Parametrial calcification after radioactive gold treatment of 
cervical carcinoma, 511 
Radiation injury of small intestine, surgical management (a), 
364 
Subclavian artery occlusion following irradiation of breast 
carcinoma (a), 203 
Thyroid dysfunction, complicating irradiation of head and 
neck (a), 543 
Treatment of radiation necrosis with hyperbaric oxygen (OHP) 
(a), 1068 
Therapeutic radiology, technique 
Brachytherapy in oncology, 495 
Collimating devices for breast cancer teletherapy, dose to the 
skin, 653 
Half body radiotherapy (a), 877 
Metal tissue interface effect in irradiation of oral cavity (a), 
876 
Thoracic duct 
Variation and lymph node visualization (a), 200 
Thorax, see also specific organs and regions 
Differences between right and left lateral chest radiographs, 
997 
Thromboembolism, see embolism; thrombosis 
Thrombosis 
Healing of deep venous, heparin v. streptokinase, 553 
Traumatic thenar ischemia, 569 
Tibia 
Tomography in fractures of tibial plateau (a), 1066 
Thyroid 
Dysfunction complicating irradiation of head and neck (a), 543 
Radioiodine treatment of hyperthyroidism (a), 542 
Disease, ultrasonography (a), 200 
Ultrasound in enlargement (a), 201 
Transposition of great vessels, see heart, abnormalities 
Treatment planning, see therapeutic radiology 


Trisomy, see Down's syndrome 
Truncus arteriosus, see heart, abnormalities 
Tuberculosis, see also under organ 
Aortitis with mycotic aneurysm (c), 859 
Ulcers. see peptic ulcer; and under organ 
Ultrasound, see also under organs and regions 
Fundamentals of abdominal and pelvic ultrasonography (b). 
544 
General radiologist and ultrasound (e), 867 
M-mode echocardiographic techniques and pattern recognr- 
tion (b), 545 
Ultrasonics in medicine (b), 710 
Urachus 
Carcinoma (c), 351 
Ureter 
Asymmetry of normal in females, 723 
Deviation by psoas hypertrophy (a), 365 
Single ectopic, 941 
Urethra 
Duplication (a), 365 
Retention cysts of Cowper's duct (a), 1066 
Urinary tract, see also specific urinary organs 
Asymmetry of normal ureters in females, 723 
Correlation of renal images on bone scan and intravenous 
pyelogram, 633 
Malposition of colon in left renal agenesis and ectopia (a), 
1065 
Percutaneous nephropyelostomy for acute pyohydronephro- 
sis (a), 365 
Radionuclide studies of genitourinary system (b), 880 
Single ectopic ureter, 941 
Tumors of kidney, renal pelvis, and ureter (b), 880 
Urography 
Percutaneous nephropyelostomy for acute pyohydronephro- 
sis (a), 365 
Peripelvic extravasation, 373 
Uterus, see also pregnancy 
Cavities in uterine wall (a), 365 
Hematocolpos and renal agenesis, 303 
Intrauterine identification of IUD by ultrasound (a), 201 
New diagnostic horizons with sonar (a), 705 
Oviduct response to glucagon (a), 874 
Uterus, neoplasm 
Carcinoembryonic antigen in carcinoma of cervix, 829 
Estrogen therapy: causal role in endometrial cancer? 897 
Gynecologic oncology (b), 879 
International histological classification of tumours No. 13: 
histological typing of female genital tract tumours (b), 881 
Postoperative irradiation in stage 1 endometrial carcinoma, 
325 
Preoperative irradiation in endometrial carcinoma, 319 
Staging carcinoma of cervix, value of procedures, 825 
Uterine leiomyomas with lung metastases, 441 
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Vagotomy, see gastrointestinal tract 
Valsalva sinus, see aorta 
Vascular sling, see pulmonary arteries 
Vasopressin 
Hemorrhage control in chronic ulcerative colitis (c), 672 
Veins, see also angiography; embolism; arteriovenous malfor- 
mations; portal vein; thrombosis 
Azygos continuation of inferior cava (a), 872 
Balloon occlusion hepatic venography, 949 
Cervical epidural venography (a), 539 
Healing of deep venous thrombosis, heparin v. streptokinase, 
553 
Pulmonary venous varix, 435 
Renal vein in renal artery fibromuscular dysplasia (a), 360 


Systemic-pulmonary vein communication in caval obstruction, 
247 
Venae cavae 
Azygos continuation of inferior cava (a), 872 
Systemic-portal venous shunting causing liver scan "hot spot" 
in superior vena caval obstruction, 637 
Systemic-pulmonary vein communication in caval obstruction, 
247 
Venacavography, corticosteriods, and surgery in idiopathic 
retroperitoneal fibrosis (a), 700 
Ventricles, see brain; heart 
Ventricular septal defect, see heart, abnormalities 
Ventriculography, see brain: radiography 
Vertebrae, see spine 
Vesicoureteral reflux, see ureter 
Videodensitometry 
Carcinoma of lung (a), 359 
Ventricular wall motion (a), 361 - 
Vinyl chloride 
Hepatic angiosarcoma in vinyl chloride workers (a), 362 
Volvulus, see specific organ 


WDHA syndrome, see pancreas 
Wegener's granulomatosis 
Angiography (c), 526 
Williams, A. Justin (0), 535 
Wilms' tumor, see kidney 
Wolf syndrome, see bone 
Wrist 
Carpal tunnel syndrome (a), 537 


Xeroradiography 
Evaluation of pathologic alterations of juxtaosseous soft tis- 
sue (a), 1066 


Xerotomography of peripheral lung lesions (a), 700 
X-rays, see radiology; dosimetry; radiation; radiography; thera- 
peutic radiology; and under diseases, organs, and regions 
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noma of the Uterine Cervix. E. Donaldson, J. R. van Nagell, Jr., E. G. Wood, Q. Pletsch, and D. M. 
Goldenberg 

Results of Involved Field and Extended Field Radiotherapy in Patients with Pathologic Stage | and II 
Hodgkin's Disease. J. B. Miller, E. M. Moran, R. K. Desser, M. L. Griem, and J. E. Ultmann 

The Role of Radiotherapy in the Definitive Management of Rectal Carcinoma. S. Rafla, S. Turner, F. 
Meleka, and N. Ghossein 


CASE REPORTS 


Successful Transcatheter Embolic Control of Massive Hematobilia Secondary to Liver Biopsy. J. F. 
Walter, B. T. Paaso, and W. B. Cannon j 
Treatment of Symptomatic Hepatic Cyst by Percutaneous Instillation of Pantopaque. H. M. Goldstein, 
D. R. Carlyle, and R. S. Nelson . 
The Limbus Vertebra: An Anterior Disc Herniation Demonstrated by Discography. B. Ghe/man and R. H. 
Freiberger 

Patellar Giant Cell Tumor. J. S. Wilson, H. K. Genant, A. Carlsson, and W. R. Murray 

Tuberculous Aortitis: A Rare Cause of Mycotic Aneurysm of the Aorta. S. C. Efremidis, S. Lakshmanan, 
and J. T. Hsu á 

Esophageal Aperistalsis Secondary to Metastatic Invasion of the Myenteric Plexus. J. Simeone, M. 
Burrell, and R. Toffler 

Salicylate-induced Pulmonary Edema. 7. W. Broderick, R. T. Reinke, and E. Goldman 
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SPECIAL LECTURES 
Janeway Lecture: Pediatric Cancer Treatment: A Model for Oncology. A. £. Evans 
ARS Presidential Address: Estrogen Therapy: A Causal Role in Endometrial Cancer? F. N. Rutledge 


DIAGNOSTIC RADIOLOGY 

Pathogenesis of Massively Bleeding Colonic Diverticulosis: New Observations. M. A. Meyers, D. R. 
Alonso, and J. W. Baer 

Initial Accuracy of Esophagograms in Detection of Small Esophageal Carcinoma. A. A. Moss, AK. E. 
Koehler, and A. R. Margulis 

Gastrointestinal Perforation Without Intraperitoneal Air-Fluid Level in Neonatal Pneumoperitoneum. 
R. A. Kaufman, L. R. Kuhns, A. K. Poznanski, and J. F. Holt 

Absent Mesosternum in Congenital Heart Disease. R. M. Steiner, M. Kricun, and J. Shapiro 

Frontometaphyseal Dysplasia: Evidence for Autosomal Dominant Inheritance. E. G. Kassner, J. O. Haller, 
V. H. Reddy, A. Mitarotundo, and I. Katz 

Effects of Radiation Therapy on Growing Long Bones. A. A. De Smet, L. R. Kusins, J. V. Fayos, and J. F. 
Holt 

The Single Ectopic Ureter. L. H. Prewitt, Jr., and R. L. Lebowitz 

Hepatic Occlusion Venography with a Balloon Catheter in Patients with End-to-Side Portacaval Shunts. 
D. Novak, G. H. Bützow, and K. Becker 

Arteriographic Evaluation of the Femoral Bifurcation: Value of the Ipsilateral Anterior Oblique Projection. 
E. J. McDonald, Jr., J. M. Malone, R. L. Eisenberg, and R. L. Mani 

Extracranial Angiographic Findings in Giant Cell (Temporal) Arteritis. A. W. Stanson, R. G. Klein, and 
G. G. Hunder 

Metrizamide Cisternography with Hypocycloidal Tomography: Preliminary Results. G. H. Roberson, J. 
Brismar, K. R. Davis, J. M. Taveras and A. Weiss 

Fracture of the Sella Turcica. A. B. Dublin and V. C. Poirier 

Intracranial Chondromas. M. Sarwar; L. E. Swischuk, and M. M. Schechter 

Arachnoid Cysts on Computed Tomography. M. Banna 

Anterior Mediastinal Lymphadenopathy in Sarcoidosis. Y. M. Berkmen and B. R. Javors 

Radiologic Features of Gram-negative Pneumonias in the Neutropenic Patient. J. Zornoza, A. M. Goldman, 
S. Wallace, M. Valdivieso, and G. P. Bodey 

Differences between Right and Left Lateral Chest Radiographs. W. Riggs, Jr., and L. Parvey 

Gonadoblastoma: An Ovarian Tumor with Characteristic Pelvic Calcifications. E. Q. Seymour, J. B. Hood, 
P. B. Underwood, Jr., and H. O. Williamson 

Calcified Intraperitoneal Metastases from Ovarian Carcinoma. J. G. Teplick, M. E. Haskin, and A. Alavi 


ULTRASONOGRAPHY 
Sonographic-Radiographic Correlation of Renal and Perirenal Infections. M. Schneider, J. A. Becker, 
S. Staiano, and E. Campos 
Angiographic and Ultrasonic Findings in Infected Simple Cysts of the Kidney: K. J. Cho, N. Maklad, 
J. Curran, and Y. M. Ting 


NUCLEAR MEDICINE 
An Approach to Cardiac Malposition and the Heterotaxy Syndrome Using 9°" Tc Sulfur Colloid Imaging. 
P. M. Fitzer 


RADIATION BIOLOGY 
Inherent Cellular Radiosensitivity of Human Tumors of Varying Clinical Curability. R. R. Werchselbaum, 
J. Epstein, J. B. Little, and P. Kornblith 


CASE REPORTS 

Balloon Obturation Bowel Obstruction: A Hazard of Drug Smuggling. 7. A. Freed, L. N. Sweet, and 
P. J. Gauder 

Hemobilia Following Needle Biopsy of the Liver. R. A. Seltzer, S. B. Rossiter, L. R. Cooperman, and 
D. Liebowitz 

Angiographic Demonstration of a Pancreatic "Vipoma" in the WDHA Syndrome. M. L. Thomas, G. H. R. 
Lamb, and M. A. Barraclough 

Ingested Foreign Bodies Simulating Polyposis: Report of Six Cases. H. C. Press, Jr., and T. W. Davis 

Cystic Degeneration of the Popliteal Artery. A. Schlesinger and L. Gottesman 

Ossified Pulmonary Metastases from Giant Cell Tumor of Bone. F. M. Hall, H. A. Frank, R. B. Cohen, and 
M. L. Ezpeleta 

Pulmonary Blastoma: Case Report and Literature Review. S. S. Han, J. S. Wills, and O. S. Allen, II 

Computed Tomography: Contrast Enhancement in Resolving Intracerebral Hemorrhage. A. V. Messina 

Bilateral Persistent Carotid-Basilar Anastomoses. J. Karasawa, H. Kikuchi, S. Furuse, T. Sakaki, Y. Yoshida, 
and H. Ohnishi 


eTECHNICAL NOTES 
A Simple Marking Device for Knee Arthrography. E. S. Gerson and H. J. Griffiths 


CT Longitudinal Scan. J. R. Haaga, R. J. Alfidi, W. J. Macintyre, T. R. Havrilla, and T. F. Meaney 
Editorial: Computed Body Tomography and Abstracts of Current Literature 
Cancer. R. J. Alfidi, A. R. Antunez, and Book Reviews 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray Of same patient. 


now you see it . Now you dont 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosit needed for adequate cack cc contains: 
ei eran. i ; 4 sodium acetrizoate 0.53 g and 


polvvinylpyrrolidone 0.23 E 


With Salpix as your contrast mediu m, your gynecológic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble oalpix leaves virtu- 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrval phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 
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Nobody enjoys 
barium enemas, 


including the patient. 





And neither of you want it to That’s what we mean by also be efficient enough to save 
last any longer than it has to. Pickersynergy — the complete you waiting time if some obscure 
It depends on how quickly you interfacing of systems and component unexpectedly fails. 
get acceptable visualization. services 4or better diagnostic We can't promise that you'll 

Picker-equipped radiology visualization. enjoy doing barium enemas any 
rooms help you get good results At face value, maybe a more than you do now. But 
quickly because of complete minute or two saved on a because of Picker'synergy, we 
component interfacing. Every barium enema really isn't all think you'll be able to worry 
piece of Picker equipment is that earthshaking. But a less about the doing. 
designed to work with every company efficient enough to Talk to us. Call your Picker 
other piece of Picker equipment put together an entire radiology representative. Or write 
‘smoothly and as simply as room that can save a few Picker Corporation, 595 Miner 


electronics and physics allow. seconds on every study, should Road, Cleveland, OH 44143. 


PICKER 


ONE OF THE C.T. COMPANIES 
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non ADN Out n whet 
for maximum convenience 


Place 


cassette 
into Bucky. 


Dispenser. 





Pr. m s & ri a» d looo 
with no tie to the darkroom. 


6. View final 
radiograph. 


Identify and use new 
Daylight Processor 
Loader to unload 

EN exposed film directly 
into processor. 





Now, all film handling, 
including processing, 
canbe done in room light, 
ina single location. 


The Cronex? Daylight Processor Loader— 
newest time-saver in Du Pont s Daylight film-handling 
technology—allows you to unload exposed film 
from a cassette directly into a small processor in 
less than two seconds in room light. There 
is no tie to the darkroom and its time- 
consuming procedures. 

With the new Processor Loader and 
other Daylight System equipment, you 
can load cassettes, identify, unload 
exposed film and process—all in ` 
one location, wherever most 
convenient. Films can be ready 
for immediate viewing while 
the patient is still in the 
diagnostic room. 

The Daylight 
Processor Loader 
coupled with a small 
processor requires 
minimum floor space. Hence, 
you can easily set up dispersed 
processing areas in or near exam rooms for more 
efficient and convenient handling of.workloads. 

Or, you can set up satellite areas away from the 
main department to conduct exams where patients 
are most accessible. 

This flexibility to set up your department in a 
variety of ways is all part of Du Pont's commitment to 
enlarge your radiographic choices through ongoing 
research and development. 

To see how Daylight can work for you, contact 
your local Du Pont Technical Representative, or 
write: Du Pont Company, Room25166, Wilmington 
DE 19898. 
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epotfilmer of 


1. Lower dose fluoroscopy is made practical 
by the 6:1 ratio fluoroscopic grid. A big 
improvement over traditional 
"compromise" 8:1 or 10:1 ratios. 















2. High kVp spotfilms are now practical with 
the 12:1 ratio of the 103 line criss-cross 
grids for greater control over fifm quality. 

Now even double contrast studies become 

routine at traditional table bucky 

kilovoltages. 


3. RFX spotfilmer puts total control at your e The patient positioning control is located 


fingertips—gloves or no gloves. * adjacent to collimator controls and 


e The motorized compression cone control provides immediate table top response. 


is right up front where you can put your e No more spot counting for the 
finger on it fast. technologist. After the last exposure, 








cassette moves automatically to the 
loading position and the RELOAD light , 
signals for a fresh cassette. 


e* Coordinated collimator controls are a 
finger's reach from the positioning 
handle. Fast-acting collimator blades 
are servo-positioned. e Positioning ease is provided by a 

longitudinal power assist with unique 


e Two-step, prepare-expose switch is s 
direct interactive response. 


positioned for easy left or right hand 
use and may be used for exposure-delay e Mini-spot formatting for 6 on 1 or 9 on 1 
when held in the first step. arthrograms is available. 





the future is available today. 


E 


4. Spotfilm exposure starts .75 second after 
the cassette is called for. With no shock- 
induced vibration effect. 


m 


Rapid sequence spotfilms are now 
possible. Automatic advance with 
sequence anticipation logic reduces the 
interval between exposures to 
approximately .5 second for studies such 
as cervical esophograms and voiding 
cystourethrograms. 


Front and rear cassette loading lets you 
use front loading port when working alone, 
rear loading port for higher productivity 
when working with an assistant or when 
doing myelography. 


7. Masking is automatic with format selection 
a | —nolonger must masks and cones be 
moved into place to achieve a new film 
format. Full-field fluoroscopy through 
the compression cone is possible; masking 
is independent of the cone. 
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8. The table angulates smoothly, with soft 
start and stop, and full speed of 412 
degrees per second. RFX Thirty angulates 
to 30* Trendelenburg; RFX Ninety is a full 
Trendelenburg unit. Choice of 4-way or flat 
2-way table top. 


The table is designed to take the day-in, 
day-out abuse of heavy workloads. 
Smoothly contoured surfaces clean up 
easily; controls are sealed for protection 
against barium spills. 


10. Maxiray™ 100 tube meets the demands of 
today’s procedure schedules; features 
forced oil circulation cooling. 


m 


11. Automatic exposure control is provided 
by the RFX's thin profile Quantamat™ ion 
chambers; you get consistent film density 
from study-to-study. 


Get the complete RFX story from your GE 
representative. e 
General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 





MIDWINTER RADIOLOGICAL CONFERENCE 
HE 


LOS ANGELES RADIOLOGICAL SOCIETY 


The Los Angeles Radiological Society is pleased to announce the Twenty-Ninth Annual 
Midwinter Conference for 1977. An outstanding faculty has been invited to speak in 
Diagnostic and Therapeutic Radiology, Nuclear Medicine and Ultrasound. 

The first day will consist of small workshops in all the disciplines mentioned. The next 
two days will consist of formal lectures and round-table discussions with the speakers. 
A Saturday evening dinner dance is again scheduled. The secohd largest Radiological 
Technical Exhibit in the country will be open for viewing on all three days. 

A post convention seminar in Hawaii is scheduled again because of the enormous suc- 
cess of last year's program. This faculty will cover topics in Diagnostic Radiology, 
Nuclear Medicine and Ultrasound. This week long seminar will be equally divided be- 
tween Honolulu (llikai) and Hawaii (Kona Surf). An optional extra week after the sem- 
inar can be arranged at Kahala Hilton and Kauai Surf or Maui Surf and Kahala Hilton. 


The 29th Annual Midwinter Radiological Conference 


SPONSOR: The Los Angeles Radiological Society 
DATE: January 28, 29, 30, 1977 
LOCATION: Century Plaza Hotel, Los Angeles, California 90067 


SPEAKERS 
Diagnostic Radiology 


Melvin M. Figley, M.D. «ceo s. University of Washington, Seattle 
Robert R.. Hattery, M.D. ....-.. 0+ cere n n n n iei Mayo Clinic, Rochester, Minn. 
John A. Kirkpatrick, Jr, M. sso toos Children's Hospital, Boston 
John E. Madewell, M.D. ..... Armed Forces Institute of Pathology, Washington, D.C. 
Thomas H. Newton, M.D. ........« ss? University of California, San Francisco 
Jerome F. Wiot, M.D. o oesi ooi ntm University of Cincinnati, Cincinnati 
Radiation Therapy 
Frank Hendrickson, M.D. ..... Rush-Presbyterian St. Luke's Medical Center, Chicago 
Samuel Hellman, M.D. ......... «se Joint Center for Radiation Therapy, Boston 
Carlos Perez, M.D. ......----- Washington University School of Medicine, St. Louis 
J. Taylor Wharton, M.D. .... 66-285 preerian ads M.D. Anderson Hospital, Houston 
Robert C. Young, M.D. .....------+-°> National Cancer Institute, Washington, D.C. 
Nuclear Medicine 
William L. Ashburn, M.D. ....--------s--rct: University of California, San Diego 
Ultrasound 
Roy A. Filly, MID. osuere mms University of California, San Francisco 
REGISTRATION: Fee of $75.00 which includes two luncheons. $45.00 for resi- 


dents (if a supporting letter from their staff is included). 

Workshops: $25.00 each. 

ADVANCE REGISTRATION: Larry Kussin. M.D. 
15243 Van Owen Street 

. Van Nuys, California 91405 

HOTEL ACCOMMODATIONS: Convention Manager, Century Plaza Hotel 
Los Angeles, California 90067 

MESSAGE CENTER: Furnighed by Pacific Telephone Company. Out-of-town calls 
will be received at 213-277-1890 from 9 AM to 5 PM. 


THIRD POST CONVENTION SEMINAR: January 30 through February 6, 1977. $645.00 per 
person to include air fare from Los Angeles, all inter-island transportation, accommodations 
and a continental breakfast. There will be a $100.00 registration fee for each registrant. 


FACULTY: 

John A. Campbell, MAD. «52. ccasvecarorr sense e reer Martin Luther King Hospital, 
Drew Postgraduate Medical School, 

Los Angeles 

John L. Gwinn, MID. 2.2 ince ttt ttes Children's Hospital of Los Angeles 
George R. Leopold, M.D. ........- University of California Medical School, San Diego 
John E. Madewell, M.D. ....« s t punas Armed Forces Institute of Pathology 
Jerome F. Wiot, M.D. ........e sarreria gas University of Cincinnati Medical Sçhool 


OPTIONAL WEEK AFTER POST CONVENTION SEMINAR 
Two extensions are available this year, February 6 through February 13, 1977 
Kahala Hilton & Kauai Extension at cost of $269.50 
Maui Surf & Kahala Hilton Extension at cost of $206.00 





Fastest patient diagnosis through 
high speed scanning, ultrafast reconstruction 
and Variable Axis Positioning. 


Elscint's Scanex advances 
Computerized Axial Tomography. 
Elscint has perfected whole-body 
scanning to the highest state-of- 
the-art with the Scanex* system. 
Its under-ten-second scan time 
minimizes artifacts from patient 
movement, while its unique, rapid 
reconstruction system produces 
complete images in only ten 
additional seconds. Elscint's 
Scanex yields these extremely 
lucid images with a lower radiation 
dose than other scanners. And, its 
exclusive Variable Axis scanning 
ability often reduces the number 
of scans required for a diagnosis. 
With the Scanex system, a higher 
patient throughput is achieved, 
resulting in a higher ratio of 
tests-per-dollar. 


Elscint has designed the Scanex 
system with a unique blend of 
high technology and human 
engineering. This makes it easier 
to operate than earlier CAT 
scanners, while providing for more 
efficient, less traumatic patient 
handling. 


Elscint virtually eliminates training 
and break-in problems, too. ° 
Included with every Scanex system 
installation are the services of an 
Elscint system engineer — on 
your premises daily — for a full 
year. He is responsible for the 
smooth operation of your Scanex 
system during that all important 
initial period, and for application 
training at no extra cost. 
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Variable Axis Positioning 
puts practically an infinite 
number of scan angles at 
your disposal. 





Competition 









Scan Time Reconstruction 


Compare for yourself. 
Diameter 


Check the competition and 
fill in the blanks for a clear 
picture of Scanex system 
performance. 























Reconstruction 
Time 


Gantry Tilt 
(optional) 







10 sec. 










Total Imaging 
Time (8 slices) 








Table Swivel 2-20? 


3, 6, 13 mm 





230 sec.* 


256 x 256 to 
912 x 512 










Slice Width 











Reconstruction 
Matrix Resolution 








Real Zoom Variable 


to 1:4 





*Includes 10 sec. pause between slices. 








Elscint’s Scanex has a wide c 
of optionally available periph: 
making it applicable to virtua 
any requirement. Scans can E 
displayed in up to 16 colors fi 
enhanced interpretation and 
diagnosis, or in 32 gray-scale 
shades. Images may be prese 
minification or magnification, 
stored on tape or discs, 
photographed — even transm 
over telephone lines for remo 
consultation. A color dot prin 
is available for hard copies of 
images. 


The Scanex system. Advanci 
the revolutionary technology 
tomographic scanning. Now 
available in America from thi 
imaging technology people: 

Elscint. For detailed informa 
and specifications, please cc 


|  elescint inc. 


138-160 Johnson Avenue, Hackensack, N.J. 
Talanhnna: (9N1\ AR7-ARRA 





Rarely does an idea come along 
that makes procedures easier, 
and ct the same time 
enhances results. 


The Schonander AOT-S 
cutfiim changer 
does both because of 


two major innovations... 





AOT-S 

gives you 
automated 
angiographic 
programming. 


Never has the programming 
of an angiographic procedure 
been more convenient or more 
accurate. No longer do you have 
to be concerned with pushing the 
right buttons or turning the right 
knobs for the five or ten or more 
parameters that. you need for an 
angiographic program. With the 
AOT-S you select your program 
from your library of pre-punched 
program cards. Pick a card. Slip 
it into your PDA or Angiomatic 
control. Press one button — and 
the card gives you the program. 
With the Angiomatic it even sets 
up the x-ray control of the Opti- 
matic generator. 


The punch card implements 
all program actions. It's a perma- 
nent record of the exam, and 
allows exact reproduction of the 
-same exam at any future date, 

wherever ihe patient may be 
located. 





New materic 


technology gives yot 
greater freedon 


in optimizing 


exposure technique 


The AOT-S features a new car- 
bon fiber reinforced plastic (CFRP) 
pressure plate which combines 
unusual mechanical strength with 
extremely low x-ray attenuation. 
The result is perfect screen/film 
contact at all exposure rates, en- 
hanced image contrast, lower kV, 
less patient radiation, less scatter, 
less fog, greater freedom in opti- 
mization of exposure technique. 


Most changers may give good 
quality at low exposure rates, but 
are unable to maintain resolution 
at 4 or 6 exp./sec. due fo vibra- 
tions, slow-reacting Compression 
mechanism and other reasons. The 
AOT-S is a 6 exp./sec. changer that 
works at 6 per.sec. (important in 


- alternate operation). 


New, automated punch card 
programming simplifies proce- 
dures and saves time. New CFRP 


carbon fiber reinforced plasi 
pressure plate enhances angi 
graphic results. AOT-S... definite 
arare idea. 





elema-schonander 


ELEMA-SCHONANDER, INC. 
699 Lively Boulevard, 

Elk Grove Village, IL 60007 
e (312) 593-6770 


When a better idea 
in film Changers comes alor 
it will come from us. 


In R/F systems, 
consider the finest 
remote possibility: 








Philips remote controlled 90°/90° universal system for 
routine diagnostics. ..with facilities for many other 
applications 


Philips offers a complete range of R/F systems. But remote 
control may well be your best choice. First consider the 
basic reasons: 


you work in a relaxed, non-radiation area—less fatiguing, 
less demanding and more efficient 
less radiation to you and your staff 


improved efficiency increases the number of patient 
examinations you can perform 

the control area can also serve as a conference area for 
referring or resident physicians. 


But Philips Diagnost 100 offers more. So much more that it 
is the one “remote” possibility really worth looking into. 





. Diagnostic Excellence: Philips’ imaging 
provides consistently outstanding diag- 
nostic results. Excellent visibility, resolu- 
tion and contrast retention over a large 
range of patient sizes is a distinct advan- 
tage of the 100 . . . and the entire Philips’ 
R/F line. 


Philips' modular generators add more 
valuable benefits to a remote control in- 
stallation: automatic exposure control, 
Anatomically Programmed Radiography 
(APR), isowatt loading for full utilization 
(and minimum waste) of generator power, 
anq modular design. | 


Flexibility: The 100's X-ray tube mount- 
ing permits maximum use of existing depart- 
ment film changers for special procedures 
at the head end of the table, as well as 

for stretcher work. Thetubestandis. . 
easily adjusted for wall bucky work. 


Results: Our users provide the evidence 
you'llavant. For example, one prominent 
institution equipped with two back-to-back 
Diagnost 100 rooms, two Philips' modular 
generators, and one control station, 
examines an average of 40 patients per 
morning, using the systems for radiog- 
raphy and tomography in the afternoon. 
Over 10,000 examinations were per- 
formed in 1975! 


THE 90°/90° 
WMUNIVERSAL SYSTEM 


Whe ergonomic answer to general diagnos- 


cs, Philips’ 90°/90° offers efficient, non- 
szatiguing operation, thanks to logically 
Wee lale(=re controls that adapt the system 


=O your technique—not vice versa. 


-very film is of the highest image quality. 


“^nd you have a choice of three extensively 
utomated serial changers (plus Anatomi- 


ally Programmed Radiography with a 


"Philips' modular generator). One changer 


Wancludes an automatic film supply system 
ithout cassettes. 


“ASK FOR 
PHILIPS 
JIAGNOST 73 


"or additional information, contact your 
Philips representative. Or, call or write: 


THE 90°/90° 
PEDIATRIC SYSTEM 


The pediatric version of Philips' universal 
907/90? system, this unit features a perma- 
nently mounted footstand into which a 
lightweight C-arm is inserted. 

The C-arm accepts a comfortable, secure 
cradle containing the infant. Pre-exam 
preparation may be done in the cradle. 
Cradle and C-arm are simply removed for 
examination of larger children. 


ASK FOR 
PHILIPS 
DIAGNOST 73-P 


?HILIPS MEDICAL SYSTEMS, INC. 


V edge 
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THE 90°/15° 
SYSTEM 


A 90°/15° tilting table with the identical 
imaging capabilities found on 90°/90° ~~ 
systems. 

The spot film device supports a 6” image 
intensifier with 70mm or 100mm rapid 
sequence camera (or a 9/5” 1.1.) with T.V. 
all without the encumbrances of an exter- 
nal suspension system. 


Rugged, reliable and automated for full 
efficiency and optimum results, the 90°/1% 
performs beautifully under the most exac* 
ing conditions. 


ASK FOR 
PHILIPS 
DIAGNOST 1500 


PHILIPS 





Flip Wilson, 





Almost everybody knows someone 
who has died of cancer. But the fact is 
about two million living Americans 
have been cured. Not only cured but 
leading active, normal lives. Another 
fact is millions more could be. 

By getting to the doctor in time. 
By availing themselves of the most 
effective treatments today. By advances 
made through cancer research. Research 
made possible with the help of the 
American Cancer Society. 

To save more people, the 
American Cancer Society needs more 
money. So, please, give. We want to 
wipe out cancer in your lifetime. 
American Cancer Society £ 


This space contributed by the publisher. 
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* THE HAND ATLAS by Moulton K. Johnson and Myles J. 


Cohen, both of UCLA, Los Angeles. This atlas portrays the 
anatomy of the hand, layer by layer, beginning with the 
skin and ending with x-ray studies of ‘the bones. Photao- 
graphs of dissections of unembalmed specimens provide 
realistic illustrations, all of which are approximately life- 
size or larger. To demonstrate their potential size, the major 
spaces of the hand have been injected with radiopaque 
contrast media. With few exceptions, the anatomical 
Structures illustrated are as the authors have found them 
and as the surgeon may expect to find them. Topics include 
the distal volar forearm, palm, thumb, fingers, radial side of 
the hand, dorsum of the hand, spaces of the hand, and wrist 
mechanics. '75, 108 pp. (8 1/2 x 11), 121 il. (8 in color), 
522.00 


A STUDY GUIDE IN NUCLEAR MEDICINE: A Modern 
Up-to-Date Presentation compiled and edited by Fuad 
Ashkar, August Miale, Jr., and William Smoak, ail of the 
Univ. of Miami, Florida. (22 Contributors) Topics included 
for discussion in this text are basic science, radiopharma- 
ceuticals, radiation biology, protection and dosimetry, 
activation analysis and autoradiography, basic mathematics 
of nuclear medicine, applications of radionuclides and 
clinical aspects of in vitro tests, regulations and methods for 
handling therapeutic radionuclides, and many others. Rep- 
resentative illustrated materials are included in the discus- 
sion of visualization procedures. Study questions and 
references are also presented. '75, 488 Dp., 312 il, 44 
tables, cloth $22.75, paper $17.50 


ARTHROGRAPHY OF THE SHOULDER: The Diagnosis 
and Management of the Lesions Visualized by Julius S. 
Neviaser, George Washington Univ. Medical School, Wash- 
ington, D. C. Writing to encourage the use of arthrography, 
the author passes on lessons learned in performing over 
3,000 arthrographies and the knowledge of the anatomy of 
the shoulder gained at postmortem examinations and in the 
operating room. The author believes that arthrography of 
the shoulder offers more real clinical information than 
performing this procedure on any other joint. '75, 288 pp., 
265 iL, $22.50 


ELEMENTS OF RADIATION PROTECTION. by Ronald 
V. Scheele and Jack Wakley, both of the Univ. of Virginia 
School of Medicine, Charlottesville. Information in this 
textbook includes atomic structure, ionizing radiation, 
interaction of radiation with matter, sources of radiation 
exposture, biological manifestation of radiation exposure, 
permissible dose limits, principles of radiation protection 
and monitoring devices. Several chapters of the book deal 
with federal performance standards and Atomic Energy 
Commission regulations. The material content and mode of 


: presentation are clear and nonmathematical for those 


students who have little background in physics and mathe- 
matics. '75, 112 pp., 15 il., 10 tables, $7.95, paper 


Orders with remittance sent, on approval, postpaid 
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- -Basedonthehighly  . 
successful Stratomatic H, the 
new system brings new 
dimensions to tomography. 





Now you can position patients easily The new system uses the same l 
and quickly throughout a 240° spectrum. magnification factor in all modes for 
Opening new techniques and new both tomography and Bucky radi- 

. opportunities for examination. ography. Film is always at the shortest 


Thelarge table top also features 
a wide range of longitudinal //, 
and transverse motions for fast, / 
accurate patient centering. 

Stratomatic U features 
linear, circular and tri-spiral 
tomography. Electronic 
andmechanical advances 
nowreduce complex tomo- 
graphic motion times to three 
seconds orless. A50% improvement 
in exposure time over other currently 
available tomography systems. 

The Stratomatic U also performs 


possible distance from the patient for 
i optimum radiographic quality. And any 
size cassette from 5x 7" to 
14 x 17" can be used. 

Stratomatic U is a 
completely remote system. 
Table side controls are 
duplicated at the generator 
to insure fast, accurate 
examinations with a minimum 

of radiation to your patient 
or medical team. 
Stratomatic U. —A new dimen- 
sion in tomography. Call or write your 











conventional radiography, stereoradi- CGR representative for complete details. 
ography and zonography. 





CGR MEDICAL CORPORATION 
2519 Wilkens Avenue 
Baltimore, Maryland 21223 
(301) 233-2300 

CGR CANADA Ltée-Ltd. 

500 Boulevard de l'Aéroparc 
Lachute, Québec, Canada 
(514) 562-8806 
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UROLOGICAL RADIOLOGY OF THE ADULT MALE 
LOWER URINARY TRACT: Anatomy, Physiology, Pa- 
thology and Sequelae, Diagnosis and Management by R. W. 
McCallum and V. Colapinto, both of St. Michael’s Hospital, 
Toronto, Ontario, Canada, Pre- and postoperative radiologi- 
cal urethrographic examinations and the surgical repair of 
membranous urethral structures are detailed in this book. 
The literature is reviewed in detail with over 330 references 
and over 250 original radiographs and illustrations. A 
description of the neurogenic bladder is provided and a new 
method of radiological examination of the lower urinary 
tract in paraplegics is described. '76, 377 pp. (6 3/4 x 9 
3/4), 248 il., 2 tables, $35.50 


AN ATLAS OF POLYTOME PNEUMOGRAPHY by Taher 
El Gammal and Marshall B. Allen, Jr., both of Medical 
College of Georgia, Augusta. Assisted by Paul Dyken. This 
atlas presents a large number of studies which supplement 
the study of normal anatomy of the cerebrospinal fluid 
pathways, and provides comparison for the identification of 
abnormal structures. Concentration is on the findings of 
polytome pneumography but, where possible, correlations 
are made with angiography, positive contrast ventriculog- 
raphy, and CAT examinations. Relative values of these 
different examinations are demonstrated. '76, 480 pp. (8 
1/[2x 11), 729 iL, $39.50 


ADMINISTRATION OF A RADIOLOGY DEPARTMENT: 
Hints for Day-to-Day Operation by Murray L. Janower, St. 
Vincent Hospital, Worcester, Massachusetts. Various sys- 
tems which can be applied to the radiology department to 
insure efficient functioning are presented in this book. In 
addition to a general overall look at a totally functioning 
diagnostic radiology department, the various subunits in a 
department are dissected and discussed in detail. All of 
these discussions are supplemented by a great deal of 
statistical data. Specific attention has been given to the 
methods used in handling patients, the establishment of a 
quality control program, efficient production of radio- 
logical reports, methods of film interpretation, and dark- 
room operations. '76, 72 pp.,.8 il., 7 tables, $7.50 


THE RENAL UPTAKE OF RADIOACTIVE MER- 
CURY(197HgC15): Method for Testing the Functional 
Value of Each Kidney, Technique—Results—and Clinical 
Application in Urology and Nephrology edited by Claude 
Raynaud, Service Hospitalier Frederic Joliot, Orsay, 
France. Foreword by Pierre Royer. (41 Contributors) The 
first chapters of this text describe several techniques of 
uptake measurement along with simplified systems of 
*external counting, scanners or gamma cameras, and specific 
problems associated with the deep position of the kidney or 
Hg metabolism. The rest of the book discusses the normal 
values of Hg renal uptake and the results obtained in 
* patients. '76, 248 pp., 110 il., 47 tables, $22.75 . 


XERORADIOGRAPHY OF THE BREAST (3rd Ptg.) by 
John N. Wolfe, Hutzel Hospital, Detroit, Michigan. Fore- 
word by Wendell G. Scott. A new and significant method 
for early detection of breast cancer is presented in this text. 
The mechanics and principles involved in the procedure are 
clearly defined. Breast anatomy and the normal breast are 
discussed, providing a thorough understanding necessary to 
achieve the proper technique and correct interpretation of 
the xeromammogram. An up-to-date discussion of benign 
conditions, miscellaneous conditions and malignancies is 
presented. The xeroradiographs are accurately reproduced 
in their original blue color for consistency of detail. '75, 
194 pp. (8 1/2 x 11), 242 il. (92 in color), $23.50 


HEALTH PROTECTION OF RADIATION WORKERS by 
W. Daggett Norwood, Hanford Environmental Health Foun- 
dation, Richland, Washington. Essential information on the 
health protection of radiation workers is provided in this 
book including basic facts on ionizing radiation, its mea- 
surement and dosimetry; acute and chronic, somatic and 
genetic effects of radiation with emphasis on prevention; 
and radiation protection standards and regulations. Diag- 
nosis and treatment of radiation injury from external 
radiation. and/or internally deposited radionuclides are 
considered generally as well as specifically for each radio- 
isotope. Medical supervision, radiation accidents and medi- 
colegal problems are also considered. '75, 468 pp., 16 il., 16 
tables, $27.50 


CORONARY ANGIOGRAPHY (2nd Ptg.) by Harold A. 
Baltaxe, Cornell Medical College, New York; Kurt Amplatz, 
Univ. of Minnesota Medical School, Minneapolis; and David 
C. Levin, Cornell Medical College, New York. In addition to 
a thorough description of gross and radiographic anatomy 
of the coronary artery tree, this book also deals with the 
diverse pathologic processes involved. One section covers 
equipment and various techniques of catheterization; an- 
other provides a listing of complications, including post- 
operative problems due to new surgical procedures. Em- 
phasis is placed on visual descriptions; almost every 
condition is illustrated by accompanying radiographs or 
schematic drawings. '76, 256 pp., 173 il., $22.50 


“TRAUMA” AND “NO-TRAUMA” OF THE CERVICAL 
SPINE edited by Kenneth R. Kattan, Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. (11 Contributors) All 
types of trauma of the cervical spine and the diseases that 
lead to cervical spine trauma are described in this volume. 
The authors deal not only with trauma, but also with how 
to differentiate it from other conditions including the 
normal. The reader will find this to be a complete text on 
the topic of cervical spine, trauma, ranging from the 
description and excellent illustrations of the anatomy of 
the cervical spine to the numerous varieties of trauma, their 
assessment and management. '75, 328 pp., 292 il., $24.50 
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THE UNCOMPROMISING 
COMPRESSION PLATE... 
| * for AOT and Puck filmchangers. 
A plate which combines very low 
X-ray attenuation with perfect 
screen/film contact. The result is 
excellent image oontrastand  , 
optimum resolution at all exposure 
rates, lower kV, less patient 
radiation, less scatter, less fog, 
and greater freedom in optimi- 
zation of exposure technique. 


The new carbon fiber compression 
plate is a significant advancement in 
radiology, and is a standard feature in 
all new AOT-S and Puck filmchangers. 

Materials previously used in Most changers now in use can be 
filmchanger front plates have | =e N retrofitted with this uncompromising 
always been compromises. Bakelite do m t + "e compression plate. 


This new pole adds height to the vaulter’s record. 
because it is made of carbon fiber reinforced 
plastic (CFRP). The same material is used in 
Schonander's new front compression plate for 
AOT and Puck cutfilm changers. 










CFRP is the result of new material 
technology, and may well become the 
material of the future. It features 
properties such as tensile strength 
greater than that of steel and the 
ability to survive millions of tensile or 
bending cycles. These characteristics 
together with CFRP's very low x-ray 
attenuation are now a benefit to 
radiology. 





After years of re- 
search, conducted in 





has low x-ray attenuation but poor Be sure to 

screen/film contact at higher specify 

exposure rates. Aluminum Schonander... 

provides perfect screen/film TE and reach new 

contact, but at the cost of f£ heights in | 

higher x-ray attenuation. ` ,. ui angiographic | 
í f | results. 
"b. o 
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close co-operation | When a better idea v 
with the manufac- X : in film changers comes along, LN fN 
turer of CFRP... s 


it will come from us. LA J | 


elemarschonander 


Elema-Schonander 
proudly presents... 


The secret tolenhanced 
angiographicjresults 
Is in th 
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X-RAY FILM 


AGFA-G EVAERT 
CURIX RP-1 
— Makes Other 
_ General — 
| Films Obsolete! 
|" Why? 


Because CURIX RP-1 is a truly superior film, designed for all general 
purpose and special procedure techniques. 

Through experience, discerning Aafa-Gevaert users are discovering 
that CURIX RP-1 has the exposure range and essential characteristics of 
a variety of film emulsions, and with the snap and brilliance essential to 
maximum image integrity. 

The economies are obvious! 

CURIX RP-1 is the result of advanced technological research and 
development, another reason why Aafa-Gevaert is recognized as the world's 
leader in sophisticated imaging technology. 

See for yourself... the world’s most versatile x-ray film emulsion, at a 
price that you'll find hard to match... CURIX RP-1. Contact your local Low 
X-Ray representative today for a demonstration. 


AGFA-GEVAERT 
. CURIX 


Distributed by: 


E OLU 
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X-RAY 


A division of IPCO Hospital Supply Corporation 
1025 Westchester Avenue, White Plains. N.Y 10604 


From start to finish, - 
Fleet systematizes 


For cleaner colons, clearer x-rays, and fewer retakes 
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For preparation, For the examinatic: 
Fleet Barium Enema  * Available in two con- tion of Cancer of the Fleet Barobag offers 
Prep Kits assure venient forms with Colon. greater visibility be- 
thorough, reliable , Suppository orenema » With easy-to-follow cause it contains 
colon cleansing by as final step. instructions. Ultrasperse” with a 
utilizing a combination « Offering an effective — « With 3 convenient time combination of barium 
of diet, hydration, and and balanced method schedules to fit better sulfate USP (98% ) and 
evacuation. i of prepping. into your schedule and selected SUSPENSING 
e Meeting all criteriafor your patient's routine. and'dispersing age. 3 
colon preparation as (2%) for "instantizea 
recommended by the mixability. 
American College of S e With excellent susp“ 
f Radiology Ad Hoc sion stability—up to 2 
Committee on Detec- " hours. 


e With rapid, free-flow 
e emptying. 


- 





Leakproof with screw 
closures for conven- 
ience. 

With angled spout 
(45^) for easier filling 
and handling. 
Available with either 12 
or 16 oz. Ultrasperse' 
Darium sulfate USP). 
^'so available with 
ation catheter. 





barium enema exams. It in- 
cludes Fleet" Barium Enema 
Prep Kits for colon preparation, 


Fleet" Barobag for the actual 


For the relief 
of constinati 


2'/2 Fluid Ounces U3 


For aftercare, 

Fleet Phospho-Soda is 
gentle and most effec- 
tive for cleansing the 
colon of barium and for 
preventing fecal 
impaction. 


* Works in an hour or 


overnight, according to 
dosage, for conven- 
ience and flexibility 

in scheduling. 


* Usually produces 


soft, formed stool with 
no unusual side effects. 


* Promotes natural 


peristalsis to assure 
thorough action. 





* Buffered for gentleness. 
* Easy-to-take. 
e Safe for use by patients 


of all ages, as indicated. 


In the final note to 
Detection of Colon 
Lesions by the Amer- 
ican College of Radiol- 
ogy Ad Hoc Committee 
on Detection of Cancer 
of the Colon, R.E. Miller 
States: "Almost every 
recommendation made 
is part of urging quality 
control by the radiol- 
ogist in all aspects of 
his colon examination." 


barium enema exams... 


C. B. Fleet presents a unique 
three-part system of products 
hat can help you give quality 


barium enema examination, 
and Fleet" Phospho.-Soda 
for aftercare. 


Fleet's new system of 
products will answer 
almost every need 
you'll encounter in 
barium enema ex- 
aminations—from start 
te finish. 


In barium enema 
exams, quality controls 
results. And Fleet 
controls quality. 


Fleet C.B. FLEET CO.. INC. 
Lynchburg, Va. 24505 
































arcinoma 
of the Esophagus’? 


"Case |. Figure A. The esophagus reveals a 
soft tissue mass (arrows) associated with a 
diverticulum (a). 


Case Il. Figure A. A minimally constricting 
esophageal lesion (arrows) is displacing the 
esophagus to the right. Its serrated margins 
strongly suggested malignant invasion. 


as and caption material from the American Col- 

liology—An Atlas of Tumor Radiology—Yearbook 

Jblishers, Inc. Reprints of this and subsequent 

ilable upon request. Please write Eastman Kodak 
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Figure B. The reverse oblique projection 
reveals normal esophageal folds in 
addition to the diverticulum. This proved 
to be esophageal invasion due to metastic 
mediastinal lymph nodes secondary to 
uterine cervical cancer. 


Figure B. The esophageal mucosal pattern, now 
seen to better advantage, also suggests malignant 
disease. The lesion proved to be the result of 
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Case Ill. Figure A. This esophagus reveals an 
obvious ulcer (a), above which (b) is a polypoid “heterotopic gastric mucosa” histologically. One 


tumor. 


Figure B. Several days later, the polypoid nature of 
the lesion (arrows) is confirmed, and the roentgen 
diagnosis “polypoid esophageal tumor” was 
submitted. Endoscopy confirmed the polypoid 
nature of the tumor, which was pronounced 


year later, however, the lesion proved to be a 
carcinoma of the esophagus. 


Diagnosis of patient problems can be capably supported or 
strengthened by quality radiography, using your skills and 
high-quality x-ray products. 

At left is the Kodak RP X-Omat processor, model M7A. 
The processor that’s designed for economy, convenience, and 
quick access to quality radiographs. 

What’s important is: it runs on unheated water. You don't 
need a hot-water supply or special mixing valve. It helps cut 
water heating costs, while delivering ready-to-read radic- 
graphs in 2⁄2 minutes. Consistently. 

Kodak also offers a wide choice of films for your specific 
needs—automatically processable. And the durable Kodak 
X-Omatic cassette that provides intimate film/screen contact. 

Ask your Kodak Technical Sales Repre- 
sentative for further information. Or consult 
your medical x-ray products dealer. 
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JO SHMNUQLEAR - — 
" IS NOW | 
EMI THERAPY SYSTEMS. 


- SHM Nuclear Corporation has joined EMI Meical, Inc., to provide the 

a profession with a fully integrated source of advant®d Xray diagnostic and 
therapy systems. L1 SHM Nuclear pioneered fe developmént of linear 
accelerator technology, serving the needs of radiologists with X-ray therapy 

e systems, dosimetry equipment and therapy planning systems. EMI invented 

and demonstrated the efficacy of the CAT Scanner, a monumental advance 
in medical diagnostics. Together, they offer hospitals, clinics and private 
physicians an unequaled range of equipment and technical support for 
designing and equipping radiology centers. O SHM Nuclear's new name is 

mt EMI Therapy Systems, Inc. We think it better describes the kind of products we 
offer and the immense technical resources we can employ to meet yourñeeds. 
O EMI Therapy Systems, Inc., 570 Del Rey, Sunnyvale, CA 94086 (408) 245-3136 


EMI Therapy Systems 










is a total X-ray 
therapy supplier 
ottering linear 
! accelerators 
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y 
: SPECIAL LECTURES . : 
Janeway Lecture: Pediatric Cancer Treatment: A Modei for Oncology. A. E. Evans 
ARS Presidential Address: Estrogen Therapy: A Causal Role in Enidometrial Cancer? F. N. Rutledge 


ó DIAGNOSTIC RADIOLOGY 

Pathogenesis of Massively Bleeding Colonic Diverticulosis: New Observations. M. A. Meyers, D. R. 
Alonso, and J. W. Baer 

Initial Accyracy of Esophagograms in Detection of Small Esophageal Carcinoma. A. A. Moss, R. E. 
Koehler, and A. R. Margulis o! . . 

Gastrointestinal! Perforation Without Intraperitoneal Air-Fluid- Level in Neonatal Pneumoperitoneum. 
R. A. Kaufman, L. R. Kuhns, A. K. Poznanski, and J. F. Holt j 

Absent Mesosternum in Congenital Heart Disease. R. M., Steiner, M. Kricun, and J. Shapiro 

Frontometaphyseal Dysplasia: Evidence for Autosomal Dominant Inheritance. E. G. Kassner, J. O. Haller, 
V. H. Reddy, A. Mitarotundo, and I. Katz ! 

Effects of Radiation Therapy on Growing Long Bones. A. A. De Smet, L. R. Kuhns, J. V. Fayos, and J. F. 
Holt 

The Single Ectopic Ureter. L. H. Prewitt, Jr., and R. L. Lebowitz 

Hepatic Occlusion Venography with a Balloon Catheter*in Patients with End-to-Side Portacaval Shunts. 
D. Novak, G. H. Bützow, and K. Becker (ee 

Arteriographic Evaluation of the Femoral Bifurc tion: Value of the Ipsilateral Anterior Oblique Projection. 
E. J. McDonald, Jr., J. M. Malate R. T. - nbergt and R. L. Mani 

Extracranial Angiographic Findigs in Giaift Cell Yemporal) Arteritis. A. W. Stanson, R. G.. Klein, and 
G. G. Hunder LE . 

Metrizamide Cisternography with Hypocycloidal Togography: Preliminary Results. G. H. Roberson, J. 
Brismar, K. R. Davis, J. M. Taveras and A. Weiss ` oo 

Fracture of the Sella Turcica. A. B. Dublin and V. C. Poirier 

Intracranial Chondromas. M. Sarwar; L. E. Swischuk, and M. M. Schechter 
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